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Informaatio / Informasjon / Information

Foredrag og plakater:

NORs arbeidsutvalg har besluttet at konferansespraket skal vare skandinavisk (norsk eller svensk).
Enkelte foredrag vil bli gitt pd engelsk. Samleoversikt med henvisning til sidetall for foredragene
finnes pa s. 13-15 og for plakatene (posterne) pa s. 17-18. Sammendrag for den enkelte presentasjon
skal normalt vare bade pa engelsk og skandinavisk/finsk.

Maksimaltiden avsatt til foredragene inkluderer tid til kammentarer og spgrsmai.

Under postersesjonene vil ansvarlig forfatter vare tilgjengelig.

Oral presentations and posters:

The conference language is Scandinavian but some of the lectures will be given in English. You will
find overview and reference to abstract page number of the oral presentations on pp. 13-15 and of the
poster presentations on pp. 17-18. Abstracts are both in English and Scandinavian or Finnish. The
author(s) will be present at the poster sessions.

Betaling til hotellet/konferansesenteret for rom, konferansepakke og konferansemiddag.

Alle betaler konferansepakke som inneholder lunsj og kaffe etter programmet, samt omfatter
konferansefasiliteter.

1) Privat innkvartering: Deltakere som ikke bor pd hotellet, betaler til hotellet/konferansesenteret for
konferansepakken og evt. konferansemiddagen.

2) Deltakerne som bor pd konferansehotellet Sokos Hotel Vantaa, har frokost inkludert i prisen for
overnatting. Disse betaler til hotellet/konferansesenteret for rom og ogsa for konferansepakke og evt.
konferansemiddag.

Utsjekking skjer normalt kl 1200 avreisedagen.

NB. For innbudte gjester og innbudte foredragsholdere skjer betaling som avtalt med NOR. Delegater
og evt. innkalte suppleanter tii NORs arsmgte sender refusjonskrav for utlegg til de respektive
departementer.

Payment:
Participants cover their own expenses for travel, accommodation and other costs. Each participant

have to pay the conference packet (includes lunch and coffee in programme and conference facilities)
either private housing or staying at the conference hotel.

1) Private housing: Participants without hotel accommodation pays the hotel/conference centre for
conference packet (and conference dinner).

2) Participants staying at the conference hotel pay the hotel/conference centre for hotel
accommodation, conference packet and conference dinner.

Checking out is normally at 1200 the day of departure.

NB. Invited guests and invited lecturers have special payment arrangements with NOR. Delegates and
substitutes called-up for the yearly meeting of NOR send their demand of reimbursement to the
respective ministries.






Program

Mandag 20. mars

Ankomst

1800-1900 Registering, Posteruppsittning,Vantaa Sokos Hotel

1900-2200 Reception (get together)(RKTL, EELA, Helsingfors Univ., NOR), Vantaa Sokos Hotel

Tisdag 21. mars
0800-0845 Registering/Postersuppsittning

0845 Oppning av konferens, Mauri Nieminen och Christian Krogell
Meddelanden

Invitert foredragsholder er markert med fet skrifttype (Names in bold denote invited speakers)

Taxonomi/renens innvandring og renskdétselhistoria

0900-0940 Rged, K. Taksonomi og opprinnelse til rein (Taxonomy and origin of reindeer).

0940-1020 Lundmark, L. Renskétseln i Sverige 1550-1950 (Reindeer pastoralism in Sweden
1550-1950).

1020-1100 Kaffe, posters

1100-1140 Nieminen, M. History and development of reindeer husbandry in Finland (Finsk
reindriftshistorie).

1140-1200 Jernsletten, J-L. Konsesjonsreindriften i Tormedalen: Historisk utvekling, utfordringer
og muligheter (The concession reindeer management in Tornedalen: Historical
development, challenges and opportunities).

1200-1240 Lunch (Vantaa Sokos Hotel)

Renens biologi i huvudsak

1240-1320 Blix, A-S. Fysiologi og foring — utvikling av kunnskap gjennom 25 ar (Physiology
and feeding — establishing knowledge through 25 years).

1320-1340 Norberg, H. Spatio-temporal mortality patterns of semi-domesticated reindeer calves
in Finland.

1340-1420 Holand, 9. Fokus pa flokkproduktivitet (Herd productivity — revisited).

1420-1440 Vistnes, 1. Forskning pa effekter av menneskeskapt forstyrrelse av rein gjennom 25 ar
— eksisterende kunnskap og framtidige utfordringer (Research on impacts of antropo-
genic disturbance of reindeer trough 25 years — current knowledge and future
challenges).

1440-1500 Forbes, B. Effects of petroleum development on reindeer herding in northwest Russia.

1500-1520 Kaffe
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1520-1600 Oksanen, A. Semi-domesticated reindeer health and diseases before and during the
NOR era.

1600-1620  Tryland, M. Smittsom munnskurv hos tamrein 1 Norge: kliniske utbrudd,
infeksjonsforsek og viruskarakterisering (Contagious ecthyma in semi-domesticated
reindeer in Norway: clinical outbreaks, experimental infection and virus
characterization).

1620-1640  Asbakk, K. Lang oppholdelsestid for ivermectin i reinmekk pa beite (Prolonged
persistence of faecally excreted ivermectin from reindeer in an arctic environment).

1700-1745 Heureka, planctarium (Solarmax-film Chicago 2000)
1800-1900 Fotokavalkad, posters
2000- Konferensmiddag (Vantaa Sokos Hotel)

- NOR 25 ar (Oje Danell, festtal)
- 3 bésta posters

Onsdag 22. mars
0830 Meddelanden, dagens 6ppning

0840-0920 Wiklund, E. Renkott — er det alltid mort, gott och nyttig? (Reindeer meat — is it always
tender, tasty and healthy?).

0920-0940 Rylander, C. Renkoétt — hédlsosam och trygg mat? (Reindeer meat — healthy and safe
food?).

0940-1020 Reimers, E. Villrein 1 Norge — populasjonsekologi, forvaltning ogijakt (Wild reindeer
in Norway — population ecology, management and harvest).

1020-1040 Kaffe, posters

Renniéringen av idag

1040-1120 Johansen, B. Satellittdata — et viktig hjelpemiddel innen kartlegging og overvaking av
reinbeiteomrader pa Nordkalotten (Satellite images — an important tool for mapping
and monitoring reindeer ranges in northern Fennoscandia).

1120-1140 Olofsson, J. Effekter av renbete pa fjallekosystem (Effects reindeer grazing on tundra
ecosystems).

1140-1200 Suominen, O. Effekter av sommar- och vinterbete av ren pa mikroklimat och
skogsvegetationen (Reindeer impacts on microclimate and structure of forest floor
communities in summer and winter ranges).

1200-1220 Uhlig, C. Reinbeite gker ikke nadvendigvis beitenes kvalitet (Arctic ungulate grazing
does not necessarily increases tundra fertily).

1220-1240 Moen, J. Hur paverkar skogsbruket lavtillvaxt (How does forestry affect lichen
growth?

1240-1320 Lunch
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1320-1400 Kojola, I. Predation in wild and domestic reindeer herds.

1400-1440 Saitton, B. (Renskotseln/indringar/ny teknik) — foredraget utgar.

1440-1500 Kaffe (NOR)

1500-1520 Nordin, A. Sociala relationer med utgangspunt frin skotesrensystemet (Social relations
and the system of ”skotesrenar”™).

1520-1540 Labba, N. Renen — inkomstkaélla eller kulturfaste (Reindeer — source of income or
cultural linkage).

1540-1620 Kettunen, J. Economic research of reindeer husbandry in Finland.

1630 Avslutning av konferens, Mauri Nieminen
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1
Foredrag — Lectures side/page
Knut Rged:
Taxonomy and origin of reindeer. 19
Taksonomi og opprinnelse til rein. 19

Lennart Lundmark:

Reindeer pastoralism in Sweden. 20

Renskdtseln i Sverige 1550-1950. 20
Mauri Nieminen:

History and development of reindeer husbandry in Finland. 21

Suomen poronhoidon historia ja kehitys. 22
Johnny-Leo Jernsletten:

The concession reindeer management in Tornedalen: Historical development,

challenges and opportunities. 23

Konsesjonsreindriften i Tornedalen: Historisk utvekling, utfordringer og muligheter. 24

Arnoldus Schytte Blix:
Physiology and feeding — establishing knowledge through 25 years.  Abstract not available

Fysiologi og foring — utvikling av kunnskap gjennom 25 ar.

Harri Norberg®:
Spatio-temporal mortality patterns of semi-domesticated reindeer calvesin Finland. 25
Poron vasakuolleisuuden alueellinen ja ajallinen vaihtelu Suomessa. 26
Oystein Holand:
Herd productivity — revisited 27
Fokus pa flokkproduktivitet 28

Ingunn Vistnes®:
Forskning pa effekter av menneskeskapt forstyrrelse av rein gjennom 25 ar —

eksisterende kunnskap og framtidige utfordringer. 29
Research on impacts of antropo genic disturbance of reindeer trough 25 years —
current knowledge and future challenges. 29

Bruce C. Forbes:

Effects of petroleum development on reindeer herding in northwest Russia. 30

Oljy- ja kaasuteollisuuden vaikutus Luoteis-Vendjidn porinhoitoon 30
Antti Oksanen:

Semi-domesticated reindeer health and diseases before and during the NOR era. 31

Poron terveys ja sairaus ennen NOR:ia ja nykyéin. 32

! Inviterte foredragsholdere star med fet skrift (Invited presentations are written in bold).
? Medforfattere star i sammendraget (For co-authors, see abstract).
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Morten Tryland*:
Contagious ecthyma in semi-domesticated reindeer in Norway: clinical outbreaks
experimental infection and virus characterization.
Smittsom munnskurv hos tamrein 1 Norge: kliniske utbrudd, infeksjonsforsgk og
viruskarakterisering.

2

Kjetil Asbakk®:
Prolonged persistence of faecally excreted ivermectin from reindeer in an arctic
environment.
Lang oppholdelsestid for ivermectin i reinmgkk pa beite.

Eva Wiklund’:
Reindeer meat — is it always tender, tasty and healthy?
Renkott — er det alltid mort, gott och nyttig?

Charlotta Rylander™:
Reindeer meat — healthy and safe food?
Renkott — hédlsosam och trygg mat?

Eigil Reimers:
Wild reindeer in Norway — population ecology, management and harvest.
Villrein i Norge — populasjonsekologi, forvaltning og jakt.

Bernt Johansen:
Satellite images — an important tool for mapping and monitoring reindeer ranges in
northern Fennoscandia.
Satellittdata — et viktig hjelpemiddel innen kartlegging og overvaking av
reinbeiteomrader pa Nordkalotten.

Johan Olofsson:
Effects reindeer grazing on tundra ecosystems.
Effekter av renbete pa fjallekosystem

Otso Suominen®:
Reindeer impacts on microclimate and structure ofiforest floor communities
in summer and winter ranges.
Effekter av sommar- och vinterbete av ren pa mikroklimat och skogsvegetationen.

Christian Uhlig:
Arctic ungulate grazing does not necessarily increases tundra fertily.
Reinbeite oker ikke nedvendigvis beitenes kvalitet.

Jon Moen*:
How does forestry aftect lichen growth?
Hur paverkar skogsbruket lavtillvaxt?

* Medforfattere stir i sammendraget (For co-authors, see abstract).

33
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Ilpo Kojola:
Predation in wild and domestic reindeer herds
Predaatio peura-ja porokannoissa

Bror Saitton: Foredraget utgar / Cancelled

Tema: Renskotseln/andringar/ny teknik — foredragstittel mangler.

Subject: Reindeer husbandry / new methods and techniques.

Asa Nordin:
Social relations and the system of ”sk&tesrenar”
Sociala relationer med utgangspunt fran skotesrensystemet

Niklas Labba:
Reindeer; source of income or cultural linkage
Renen; Inkomstkalla eller kulturfaste

Juhani Kettunen:
Economic research of reindeer husbandry in Finland.
Porotalouden taloudellinen tutkimus Suomessa

47
47

Foredraget utgar

48
49

50
50

S1
S1
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Plakater - Posters': side/page

Reindrift / Reindeer Husbandry — Villrein / Wild reindeer

1. Henrik Lundqvist, Oje Danell & L. Norell:

Range characterization and grouping of the Swedish reindeer herding districts
Karaktérisering av renbetesland och gruppering av samebyer 1 det svenska
renskotselsomradet

2. Ingunn Vistnes, C. Nellemann, P. Jordhey & O-G. Steen:
The relative impacts of several disturbance sources on wild reindeer in summer.
De relative effektene av flere forstyrrelseskilder pa villrein om sommeren

3. Anu Marjukka Pajunen, Bruce Forbes, E. Kaarlejarvi, Timo Kumpula,

N. Messhtyb & F. Stammler:
The impact of off-road vehicle use on reindeer pastures’ vegetation in the vicinity of
Bovanenkova gas field, Central Yamal Peninsula (70°20'N, 68°00'E)

Mekaanisen kulutuksen vaikutus porolaidunten kanvillisuuteen Bovanenkovan kaasukes-

kuksessa Bovanenkovan kaasukeskuksessa, Jamalin niemimaalla (70°20'N, 68°00'E).

4, Timo Kumpula:

Reindeer pastures under pressure of gas and oil exploration in the Russian arctic: Remote

Sensing in assessment of impacts.

Porolaitumet 6lju- ja kaasuteollisuuden puristuksessa arktisella Vendjalla: Kaukokartoitus

vaikunutusten arvioinnin apuna.
5. Jouko Kumpula, A. Colpaert, A. Tanskanen & Marja Anttonen:
Monitoring the state of reindeer ranges in Finland.

Porolaidunten tilan seuraaminen Suomen poronhoitoalueella.

6. Marja Anttonen:

Changes on land cover in reindeer pastures of the Ivalo reindeer herding district, Finland,

in years 1987-2001.
Maanpinnan muutokset Ivalon paliskunnan porolaitumilla vuosina 1987-2001.

7. Viia Forsblom, Sari Siitari & Mauri Nieminen:
Importance of nature conservation areas in Finnish reindeer husbandry
Luonnonsuojelualueiden merketys Suomen poronhoidolle

8. Anna Skarin, Oje Danell, Roger Bergstrom & Jon Moen:
Reindeer habitat selection in different temporal and spatial scales.
Renens val av habitat pa landskapsniva.

9. Anna-Liisa Sippola, Harri Norberg, M. Renko & T. Sutinen:

Economic losses caused by large predators: a case study from four Finnish herding
cooperatives.

Petovahinkojen taloudellinen merketys — tapaustutkimus neljasta Pohjois-Suomen
paliskunnasta.

'Deltakere pa konferansen er markert med fet skrift (Conference’ participants are written in bold text).
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10. Kaija Saarni, J. Setéld, L. Aikio, J. Kempainen & A. Honkanen:

The Market of reindeer meat products in Finland. 68
Poronlihatuotteiden markkinat Suomessa. 68
11. Arto Latukka:
Profitability bookkeeping in the reindeer husbandry. Abstract not available
Porotalouden kannattavuuskirjanpito.
Biologi — Fysiologi / Biology — Physiology
12. Piivi Soppela, M. Turunen, Bruce Forbes, P. Aikio, H. Magga, M-L. Sutinen, K.
Lakkala & Christian Uhlig:
The response of summer pasture plants of reindeer to ultraviolet (UV) radiation. 69
Poron kesélaidunkasvit ja ultravioletti (UV) —séteily 70
13. Piivi Soppela, S. Pohjola, H. Visser & Mauri Nieminen:
Milk intake and energy expenditure of reindeer calves estimated by the doubly-labelled
water method. 71
Poronvasojen maidonoton ja energiankulutuksen mittaaminen kaksoisleimatulla vedelld. 72
14. Jonna Heikura, N. Smeds, K. Valkonen, Mauri Nieminen, Qystein Holand
& V. Virtanen:
Finnish and Norwegian reindeer milk Betalactoglobulin; characterization of
genetic variants. 73
Poronmaidon Betalaktoglobuliini: Geneettiset varantit. 74
15. Eva Wiklund, L. Johansson, G. Aguiar, P. J. Bechtel & G. Finstad:
Seasonal variation in sensory quality of meat from Alaskan reindeer bulls and steers. 75
Sédsongvariation i sensoriska egenskaper hos renkott fran Alaska. 76
16. Jackie T. Hrabok, Antti Oksanen, Mauri Nieminen & Peter J. Waller:
Population dynamics of gastrointestinal nematodes of reindeer in Lapland, Finland. 77
Poron ruuansulatuskanavan sukkulamatojen populaatiodynamiikka Suomen Lapissa. 78
17. Sauli Laaksonen & Antti Oksanen:
Setaria tundra outbreak in reindeer in Finland. 79
Setaria tundra — sukkulamadon aiheuttama porojen vatsakalvon tulehdus Suomessa. 80
18. Carlos das Neves, Matthieu Roger, E. Rimstad & Morten Tryland:
Comparison of two commercial serological tests for alphaherpesvirus antibodies
in reindeer (Rangifer tarandus tarandus) in Finnmark County, Norway 81
En sammenligning av to kommersielle serologiske tester for pavisning av antistoffer mot
alfaherpesvirus hos semidomestiserte reinsdyr (Rangifer tarandus tarandus) 1 Finnmark,
Norge . 82
19. Anna Olofsson & Oje Danell:
Can weight records as an indicator of body condition be improved? 83
Kan viktregistreringar som indikatorer for kroppskondition forbattras? 83
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Taxonomy and origin of reindeer

Knut H. Reed
Institute of Basic Science and Aquatic Biology, Norwegian School of Veterinary Sciences, Boks 8156 Dep.,
N-0033 Oslo 1, Norway (knut roed@veths.no).

Reindeer and caribou was probably the key species for the human immigration and colonization in the
Arctic and sub-Arctic by the retreat of the ice in the last glacial period. The close connection between
human and reindeer has contributed to great interest and variation in reindeer taxonomy and origin.
Through the history several both species, subspecies and types of reindeer and caribou have been
described. The early taxonomy of the species is marked by comparisons of individual specimen using
traits as body size, skin colour or antler formations - characteristics known to be highly variable and
subjected to environmental and nutritional level. During the mid 1900s the taxonomy was more based
on variation of morphological traits among populations by analysing a large series of specimens re-
presentative of the various geographic populations and a consensus of classification of several sub-
species, all belonging to the same species, evolved. During late 1900 the development of modern
molecular techniques procured tools for revealing genetic structure of populations reflecting different
origin and isolation rather than environmental influences. The genetic structure revealed a major
genetic dichotomy between American woodland caribou on the one hand and all other types of rein-
deer and caribou on the other which gave evidence that the ancestors of present woodland caribou had
survived and evolved in ice free refugium south to the glacier in North America and the ancestors of
all other types of reindeer and caribou had evolved separated from these in refugium in Eurasia and
Beringia. The ancestors of present reindeer in Scandinavia appear furthermore to have evolved from
different populations separated during the last glaciation period and the colonization and origin of
present wild and domestic reindeer will be discussed in this perspective.

Taksonomi og opprinnelse til rein

Rein og caribou har hatt stor betydning for det moderne menneskets utvikling og kolonisering av
nordlig Eurasia og Nord Amerika etter siste istid. Den naere sammenhengen mellom mennesker og
rein har bidratt til stor interesse og variasjon i oppfatningen av reinens taksonomi og opprinnelse. Et
uttall av bade arter, underarter og raser av rein er beskrevet opp gjennom historien. Tidlig taksonomi
av rein bar preg av a vare basert pa enkeltobservasjoner og pa morfologiske karakterer som kropps-
storrelse, pelsfarge og storrelse og form pa gevir, karakterer som 1 stor grad pavirkes av milje og
neringsforhold. Forst pa midten av 1900 tallet ble taksonomien 1 sterre grad basert pa ulike morfo-
logiske trekk som viste variasjon mellom bestander av rein og en fikk bl.a. en forstaclse av at alle
underarter og former av rein og caribou tilherte samme art. Med utviklingen av den moderne mole-
kylerbiologien pa slutten av 1900 tallet fikk en tilgang til verktoy som avdekket genetiske strukturer
som reflekterer ulik opprinnelse og utvikling mer enn miljemessig pavirkning. Den genetiske struk-
turen som ble avdekket viste liten overensstemmelse med oppdelingen i underarter som var basert pa
morfologiske trekk. Molekylargenetiske strukturen viser et hovedskille mellom amerikansk woodland
caribou pa den ene siden og all annen rein og caribou pa den andre siden, noe som reflekterer at
forfedrene til woodland caribou levde og utviklet seg 1 isfric omrader sor for iskanten i Nord Amerika,
mens forfedrene til andre typer rein levde atskilt fra disse i isfrie omrader 1 Eurasia og Beringia.
Forfedrene til dagens rein 1 Skandinavia syntes ogsa a ha utviklet seg fra atskilte bestander av rein som
kan fores tilbake til slutten av siste istid. Innvandring og opprinnelse til dagens vill og tamrein i
Skandinavia vil bli belyst 1 dette perspektiv.
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Reindeer pastoralism in Sweden 1550-1950

Lennart Lundmark
Gronviksvigen 1, S-185 41 Vaxholm, Sweden (m-19653(@mailbox.swipnet.se).

In the middle of the 16™ century we get the first opportunity to a more detailed knowledge of reindeer
pastoralism in Sweden. At that time the Sami lived in a hunter-gatherer economy. A family had in average about
10-20 domesticated reindeer, mainly used for transport. They could also be milked and used as decoys when
hunting wild reindeer.

During late 16™ century the Swedish state and merchants bought large amounts of fur from the Sami. The
common payment was butter and flour. This created a new prosperity, which lead to a considerable increase in
population in Swedish Lapland. The population became too large for a hunter-gatherer economy. A crisis in
carly 17™ century was the starting point for the transition to a large-scale nomadic reindeer pastoralism.

Up to the middle of the 18" century intensive reindeer pastoralism was successful. But the pastoralism became
gradually too intensive and discases started to spread when the herds were kept too densely crowded for milking
in summertime. During the first decades of the 19" century reindeer pastoralism in Sweden went through a major
crisis. The number of reindeer herding mountain-Sami decreased considerably, mainly because they went to live
permanently along the Norwegian coastline.

Intensive reindeer pastoralism started to give way for extensive herding towards the end of the 19" century. In
the north of Sweden influences from the Kautokeino Sami were an important factor, in the south extensive
reindeer herding started to expand when the market for meat came closer to the Sami.

During the 1920s the milking of reindeer ceased in Sweden, except in a few families. At that time Sami families
from the north had been removed southwards. They further demonstrated the superiority of extensive herding to
the Sami in mid- and southern Lapland.

Reindeer pastoralism is basically a system of interaction between man and animal, but it has been heavily
influenced by market forces and state intervention during hundreds of years. To a large extent these long-term
external influences have made reindeer pastoralism what it is today. That aspect should not be overlooked when
assessing the future prospects of reindeer pastoralism in Scandinavia.

Renskdtseln 1 Sverige 1550-1950

Forst vid mitten av 1500-talet finns det kéllmaterial som ger oss en timligen detaljerad bild av renskétseln i
Sverige. Vid den tiden levde samerna i enjjakt- , fiske- och samlarckonomi. En familj hade normalt 10-20 renar
som frimst utnyttjades vid transporter. Tamrenarna kunde ocksa mjolkas och fungera som lockdjur vid
vildrensjakt.

Under senare delen av 1500-talet kopte svenska staten och handelsmin stora méingder pélsverk av samerna. Den
vanligaste betalningen var smér och mjol. Detta skapade ett vilstand som ledde till en betydande folkokning i
svenska lappmarken. Befolkningen blev for stor for att rymmas inom ramarna for enjjakt- och fiskeckonomi. En
kris i borjan av 1600-talet blev startpunkten for 6vergangen till en storskalig rennomadism.

Fram till mitten av 1700-talet var den intensiva renskétseln framgangsrik. Men renskétseln blev efterhand alltfor
intensiv. Under senare delen av 1700-talet borjade det spridas sjukdomar i de titt sammanhallna hjordarna. De
forsta decennierna av 1800-talet innebar en allvarlig kris i renskétseln. Antalet renskétande fjdllsamer minskade
kraftigt, frimst genom utvandring till norska kusten.

Den intensiva renskoétseln med mjolkning av renarna borjade ersittas av en extensiv renskotsel inriktad pa
kéttproduktion de sista decennierna av 1800-talet. I norr var naturférhallandena och influenser fran Kautokeino-
samerna en viktig faktor, i soder utvecklades renskétseln i extensiv riktning frimst darfor att marknaden for ren-
kott kom ndrmare renskdtarna.

Under 1920-talet upphérde mjolkningen av renar i Sverige, utom i nagra enstaka familjer. Da hade forflytt-
ningarna av samer fran nordligaste Sverige soderut paskyndat utvecklingen och ytterligare markerat den exten-
siva renskoétselteknikens 6verldgsenhet.

Tamrenskétsel dr ett samspel mellan ménniska och djur, men det 4r inte bara en fraga om renskotaren och hans
hjord. Externa marknadsfaktorer, beskattning och lagstiftning har haft ett betydande inflytande pa renskotselns
utveckling under hundratals 4r. De har till stor del format renskétseln till vad den ér i dag. Detta bor beaktas nir
man gor bedomningar av renskoétselns framtid.
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History and development of reindeer husbandry in Finland

Mauri Nieminen
Finnish Game and Fisherics Research Institute, Reindeer Rescarch Station, Toivoniementiec 246, 99910
Kaamanen, Finland.

The semi-domesticated reindeer in Fennoscandia is tamed from wild mountain reindeer (Rangifer tarandus
tarandus L.). In some places it is mixed with wild forest reindeer (R. t.ifennicus Lonn.) and in the Kola Peninsula
also with tundra reindeer of the Komi at the end of 19™ century. The Lapps had draught reindeer around 300 AD.
The oldest written source of reindeer husbandry and use of decoy animals in hunting is from 892 AD. Decreases
in the number of wild reindeer and reindeer milking affected the rapid development of reindeer husbandry. The
nomadic reindeer husbandry arose in West-Norway around 1200 AD and spread quickly in the Nordic Countries,
also in Tornio Lappmark in 15™-17" centuries. The hunting culture with small-scale reindeer herding without
nomadism and reindeer milking remained long in Kemi Lappmark, Kola and northernmost Russian Karelia.

In Tornio Lappmark, reindeer herding was based on the western tradition: 1) relative high numbers of reindeer
were owned by the Lapps', 2) year-round reindeer herding was usually practised, 3) milking of reindeer and
production of milk and cheese was common, 4) non-Lappish ownership and use of Lapps to take care of draught
reindeer. The oldest dated remains of a reindeer sledge were found in Overtorned in Sweden in 13™ century.
Reindeer were used for transportation in the Tornio river valley in the beginning of the 14™ century, and at the
end of the 15" century the peasants from Kemi area travelled with many draught reindeer in Lapland. At first,
draught reindeer were used by the Birkarlar, later other officials and tradesmen. The nomadic reindeer husbandry
arrived in Késivarsi area in the beginning of the 17™ century. In 1605, few reindeer inhabited the Tornio and
Kemi Lappmarks and hunting of wild reindeer was still of great importance. Reindeer management increased
during the 18" century, and in the beginning of 19™ century many reindeer Lapps owned 200 reindeer each, and
about 25% of reindeer were milked. In Utsjoki, there were 25 reindeer Lapp families and the wealthiest owned
1000-2000 reindeer. In the middle of 18" century, 60 families with 5000 reindeer moved during the summers
from Enonteki6 to the coast of Norway. Thirty-five families and 4400 reindeer also moved from Utsjoki. In the
1730s, reindeer Lapps and their reindeer migrated from Utsjoki to Inari. During the summer of 1834,
approximately 12 000 reindeer from Utsjoki and 3000 reindeer from Enontekié moved to Norway. In 1834-44,
about 100 Norwegian Lapps and 50 000 reindeer over-wintered in Utsjoki and Inari. The northern (Norwegian)
border of Finland was closed in 1852 and the western border to Sweden in 1888. More than 20 reindeer Lapp
families and their reindeer migrated from Kautokeino, Kaaresuvanto and Enontekié to Inari and Sodankyla.
During 1880-1900, 105 reindeer Lapp families also migrated from Utsjoki to Inari.

In Kemi Lappmark, Northern Ostrobothnia, Kainuu and northernmost Russian Karelia reindeer herders
were predominately peasants, and the herding was based on the eastern reindeer management tradition: 1)
number of reindeer owned by forest Lapps was small, 2) reindeer were freely grazing during summers, 3) during
autumn reindeer were collected from their pastures and divided among the owners for the winter for their own
use and 4) there was no milking of reindeer. Finns adopted reindeer management with its terminology from
nearby forest Lapps and developed upon it increasing the mobility of people and transport of goods in the
highlands of northern Finland during 17™ and 18™ centuries. The development of lighter reindeer sledges.
extensive single-file formations of reindeer group migrations and bigger loads accelerated long-distance trans-
port of goods and increased the profitability of the Finnish reindeer husbandry. In 1602, King Carl IX authorized
his hunters to shoot 300 wild forest reindeer in Ostrobothnia and to start reindeer husbandry in Ilmajoki. Later
King Carl XI ended reindeer husbandry in this area. The peasant reindeer husbandry adopted from the forest
Lapps in Kuusamo existed at that time also in the northernmost parts of Kainuu and Russian Karelia. During the
15™-17™ centuries reindeer husbandry was not of great importance for the peasants living on the north coast of
Finland, but in the 18™ century the valuable draught reindeer of peasants were taken care of by the forest Lapps.
During 1725-44 and 1776-95, the reindeer owned by frecholders in Hailuoto, were also cared for by the Lapps.
The peasant reindeer husbandry was practised in the 18™ century in many areas including the present day
southern boundary of the Finnish reindeer husbandry area. In 1920, three Skolt Lapp villages were joined to
Finland: Paatsjoki, Petsamo and Suonikyld. After the Second World War, 116 Skolt Lapp families comprising
439 people immigrated to Inari. Approximately 4000 reindeer remained in Russia, but the Skolt Lapps acquired
money from the Finnish government to purchase 1252 reindeer. The arrangement of reindeer husbandry started
in Finland in the 18™ century, and in the 1880s reindeer herding co-operatives (in Finnish ‘paliskunta’)
established in different parts of the reindeer herding area. This system was ratified by Russian law in 1898. In the
beginning there were 70 co-operatives, today 56. The Finnish Reindeer Herders” Association was founded in
1948. The first reindeer herding law was enacted in 1932 and was renewed in 1948 and 1968. New law came

! The ethnic term Lapp used in older literature is a synonym for nowadays Sami.
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into effect in 1990. In 2005, there were approximately 200 000 semi-domesticated reindeer in Finland, 10 times
more than in 1750, shared among 5200 owners of which 1000 are Sami. Today, 71% of calves and a few adult
reindeer are slaughtered annually resulting in the net production of 2-2.5 million kg of meat.

Suomen poronhoidon historia ja kehitys

Fennoskandian poro on kesytetty villistd tunturipeurasta (Rangifer tarandus tarandus L.). Paikoin sithen on
sekoittunut meilli metsdpeuraa (R. ¢ fennicus Lonn.), Kuolan alueella myds 1800-luvun lopulla komien
tundraporoa. Lappalaisilla oli ajoporoja jo vuonna 300 jKr. Vanhin kirjallinen tieto poroista ja peuranpyynnin
houkutusporoista on vuodelta 892 jKr. Villipeurojen viheneminen, poronlypsy ja -maito nopeuttivat
poronhoidon kehitystd. Paimentolaisporonhoito syntyi Lansi-Norjassa noin vuonna 1200 jKr. ja levisi nopeasti
Pohjoismaissa, myds Tornion Lapissa 1400-1600-luvulla. Kemin Lapissa, Vendjin Kuolassa ja Vienan-
Karjalassa séilyi silti pitkiddn peuranpyynti ja pienimuotoinen poronhoito ilman paimentamista ja lypsya.
Tornion Lapissa poronhoidolla oli lintiset perinteet: 1) Suhteellisen suuret lappalaisten poromairit, 2) lihes
ymparivuotinen porojen paimennus, 3) poronlypsy, maidon ja juustojen tuotto ja 4) talonpoikien ajoporojen
hoito lappalaisilla. Vanhin poronpulkka on 1200-luvulta ja 16ydetty Ruotsin Yli-Torniolta. Torniojokilaaksossa
ajoporoja kiytettiin jo 1300 luvun alussa, ja 1400-luvun lopulla Kemin alueen talonpojat kulkivat suurilla
pororaidoilla Lapissa. Ajoporoja kéyttivit aluksi pirkkalaiset, myohemmin muut virkamiehet ja kauppiaat.
Talonpoikien omistamat ajoporot olivat yleensi lappalaisten hoidossa. Paimentolaisporonhoito tuli Késivarteen
jo 1600-luvun alussa. Vuonna 1605 sekd Tornion etti Kemin Lapin poroméirit olivat vield pienet, ja
peuranpyynti oli edelleen tirkedd. Poronhoito lisddntyi 1700-luvulla, ja 1800-luvun alussa useilla poro-
lappalaisilla oli jo 200 poroa, joista jopa neljiannes oli lypsyporoja. Utsjoella oli jo 25 porolappalaisperhetti ja
heisti varakkaimmilla 1000-2000 poroa. Jo 1700-luvun puolivilissd 60 lappalaista ja 5000 poroa jutasivat
kesiksi Enontekioltd Norjan rannikolle. Utsjoelta jutasi vuosittain 35 lappalaista ja 4400 poroa. Utsjoen poro-
lappalaisia vaelsi 1730-luvulla poroineen myds Inariin. Kesélld 1834 Norjassa oli arviolta jo 12 000 Utsjoen ja
3000 Enontekion poroa. Vuosina 1838-44 oli vastaavasti Utsjoella ja Inarissa talvisin noin 100 Norjan lappa-
laista ja 50 000 poroa. Suomen pohjoisraja suljettiin vuonna 1852 ja lénsiraja 1888. Yli 20 Kautokeinon,
Kaaresuvannon ja Enontekion porolappalaista vaelsi poroineen Inarin ja Sodankylidn alueelle. Vuosina 1880-
1900 Utsjoelta muutti Inariin yhteensd 105 porolappalaista.

Kemin Lapin, Pohjois-Pohjanmaan, Kainuun ja Vienan-Karjalan talonpoikien poronhoito oli perinteiltdin
itdistd: 1) metsidlappalaisten poroméirit olivat pienid, 2) porot laidunsivat kesit vapaina, 3) syksylld porot
koottiin ja jaettiin talveksi omistajien kiyttoon ja 4) poroja ei lypsetty. Suomalaiset omaksuivat poronhoidon
sanastoineen ldhelld asuvilta metsilappalaisilta ja kehittivit sitd talonpoikien tarpeeseen, liikkumiseen ja
tavaroiden kuljetuksiin Pohjois-Suomen metsi- ja ylankéalueilla 1600-1700-luvulla. Kevyen poronkelkan keksi-
minen, pororaidon koon ja kuorman kasvattaminen nopeuttivat tavaroiden pitkid kuljetuksia ja paransivat
kannattavuutta. Kuningas Kaarle IX valtuutti vuonna 1602 metsistdjinsd ampumaan Pohjanmaalta 300
metsdpeuraa ja aloittamaan myos Ilmajoella poronhoidon. Alueelle tuotiin 50 poroa ja lappalaisia porojen
hoitajia. My6hemmin kuningas Kaarle XI tapatti alueen porot ja poronhoito loppui. Kuusamon metsi-
lappalaisilta omaksuttua talonpoikaisporonhoitoa oli tuolloin jo Kainuun pohjoisosissa ja Pohjois-Vienassa.
Poronhoidolla ¢i ollut Perdmeren rannikon talonpojille vield 1400-1600-luvulla suurta merkitystd, mutta 1700-
luvulla metsilappalaisten hoidossa oli jo runsaasti talonpoikien ajoporoja. Myods Hailuodossa oululaisten
kauppiaiden poroja oli lappalaisten hoidossa vuosina 1725-44 ja uudelleen vuosina 1776-95. Talon-
poikaisporonhoitoa harjoitettiinkin 1700-luvulla jo eri puolilla 14helld nykyistd poronhoitoalueen ctelirajaa.
Vuonna 1920 Suomeen liitetyn Petsamon alueella oli kolme kolttien vahiporoista porokylad: Paatsjoki, Petsamo
ja Suonikyld. Sodan jilkeen siirtyi Inariin 116 kolttaperhetts, yhteensd 439 henked. Arviolta 4000 poroa jii
Vengjille. Valtiolta koltat saivat varat 1252 poron ostoon. Poronhoidon jirjestdytyminen alkoi Suomessa
jo1700-luvulla, ja 1880-luvulla paliskuntajirjestelmid oli levinnyt suurimpaan osaan poronhoitoaluetta.
Pakolliseksi se tuli vuonna 1898 Venidjidn scnaatin piditokselld. Paliskuntia oli alussa 70, nykyddn 56.
Paliskuntain yhdistys perustettiin vaonna 1948. Ensimméiinen poronhoitolaki siidettiin vuonna 1932, sitd
uudistettiin vuosina 1948 ja 1968 ja uusi poronhoitolaki saatiin vuonna 1990. Vuoden 1750 tilaston mukaan
Suomessa oli vain 17 000 poroa. Nykyéin eloporoja on noin 200 000, teurasporoja 100 000 ja péituotteen,
porolihan, tuotto vuosittain on 2-2,5 miljoonaa kiloa. Poronomistajia on enid noin 5200, niisti noin tuhat
saamelaista.
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The concession reindeer management in Tornedalen -
historical development, challenges and opportunities

Johnny-Leo L. Jernsletten
Institutt for kulturantropologi & etnologi, Uppsala Universitet, Box 631, 751 26 Uppsala
(johnny-leo jernsletten@antro.uu.se).

This presentation touches upon the unique reindeer management system in Tornedalen — the co called
concession reindeer management system — small in territorial extent, yet highly significant in
principle. The concession reindeer management system is interesting in several different ways. It has
an interesting historical development — a development that differs from the development within
Lappmarken. Further, a development of the legal framework connected to the concession reindeer
management system has taken place, and the traditional “verdde”-relations (explained below) have
been revitalized and modemized, through the contract reindeer system.

The concept of concession management system means that there exists a concession or permission to
stay year-around in the Kalix - and Tome Valleys, in other words below Lappmarksgrensen. This
border, established by the Swedish government back in 1751, has divided Sami rights of use from the
local population. The immemorial rights to access the winter pastures is still very strong below Lapp-
marksgrensen, but according to the Swedish government, no such rights exist in connection with
summer pastures in the same area. The legal basis for the concession reindeer management system is
connected to the Sami reindeer herding rights (Sw: renskétselsritt) through a Sami concession holder,
while the right to use this area, especially the right to use the summer pastures, is connected with the
contract reindeer owners private ownership of land. The concession reindeer management system
could therefore be viewed as both a cultural cornerstone and an industry based upon a Sami and a local
customary law and private property in Tornedalen. The concession, given from the government, is a
time-limited permission (1-10 years) between the Swedish government, one or several Sami
concession holders, and indirectly, the private land owners (the contract reindeer owners).

The concession reindeer management system, as we know it today, was introduced by the government
in the 1928 Reindeer Grazing Act under the heading “About reindeer herding in some arcas below
Lappmarksgrensen” (Om renskdétsel & vissa trakter nedom lappmarksgriansen). This law came as a
result from the protests made by the local population in Torne Valley when the Swedish government
back in 1917 wanted to make it illegal to own contract reindeer. The argument from the local
population was that the contract reindeer were important as a part of the small scale economy as meat
resource and transportation, and that the farmers ownership to reindeer was a tradition in this area with
deep historical roots.

The presentation will also focus on the relationship between the Sami concession holder and the
contract reindeer owners. This relationship could be viewed as a modern form of the verdde-
relationship, an institution found i.e. on the coast of Finnmark between the local coastal population
and the “nomadic” Sami reindeer owners.

The concession reindeer management system is of unique interest, because it offers an opportunity to
look into a management system that, compared to other reindeer management systems, is different in
history, in legal framework, in management practice, and thereby in its approach to the pursuit of
sustainability. Despite its small number of animals and a rather invisible position in the academic
mindscape, the concession management system is of importance politically and as to the principles
involved. This system is highly significant as an analytical model, and it offers solutions to many of
the challenges the industry faces today.
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Konsesjonsreindriften 1 Tornedalen: Historisk utvikling,
utfordringer og muligheter

Johnny-Leo L. Jernsletten
Institutt for kulturantropologi & etnologi, Uppsala Universitet, Box 631, 751 26 Uppsala
(johnny-leojernsletten@antro.uu.se).

Foredraget tar for seg noen sider ved den unike formen for reindrift som man finner 1 Tornedalen —
den sakalte konsesjonsreindriften — liten 1 territoriell utstrekning, men av stor prinsipiell betydning.
Konsesjonsreindriften i Tornedalen er interessant pa flere mater. Den har en interessant historisk ut-
vikling — en utvikling som skiller seg fra utviklingen som har funnet sted i lappmarken. Videre har det
funnet sted en interessant ;juridisk utvikling knyttet til konsesjonsreindriften, og en moderisering av
de tradisjonelle verdderelasjonene (forklart nedenfor) gjennom skétesrensystemet.

Begrepet konsesjonsreindrift betyr at det er gitt tillatelse til a drive helarsreindrift 1 et omrade (Kalix -
og Torne elvedaler) nedenfor Lappmarksgrensen. Grensen, som ble opprettet av den svenske stat til-
bake 1 1751, har fungert som et skille for samiske bruks- og beiterettigheter i Sverige. Samiske vinter-
beiterettigheter star fremdeles sterkt nedenfor Lappmarksgransen mens rettigheter knyttet til sommer-
beite anses av myndighetene som fravaerende. Det lovmessige utgangspunktet for konsesjonsreindrift
er knyttet mot den samiske renskotselsritt gjennom konsesjonsinnehaver mens bruksrettigheter,
spesielt til sommerbeite, er knyttet til skoresreneiernes private eiendomsrett. Konsesjonsreindriften ma
derfor forstas som en kulturbeerer og nering som er fundamentert pa bade samisk og tornedalsk lokal
sedvane og eiendomsrett. Konsesjonen er en tidsbegrenset avtale (1-10 ar) mellom den svenske stat og
en eller flere samiske konsesjonsinnehavere, og mer indirekte de private markeierne.

Den helarlige reindriften pa nedsiden av Lappmarksgrensen ble forste gang lovregulert gjennom 1928
ars renbeteslag (RBL) og ble i denne loven behandlet under overskriften “Om renskoétsel & vissa
trakter nedom lappmarksgransen”. Denne lovreguleringen kom som en folge av de sterke lokale
protestene fra bl.a. Tomedalen da myndighetene 1 1917 ville forby sytingsreinordningen. Argumen-
tagjonen fra lokalbefolkningen var at dette var en viktig sosial institusjon mellom lokalbefolkningen
og den samiske befolkningen; at reinen var viktig for det mangefasettede smaskalaokonomien 1 dette
omradet gjennom okt tilgang til kjett; som transport (kjererein), og sist men ikke minst at bendenes
eierskap til rein har en svert lang historie 1 Tornedalen.

Foredraget tar opp forholdet mellom de(n) samiske konsesjonsinnehaver(ne) og eierne av skotesren.
Dette forholdet kan beskrives som en moderne utgave av verdderelasjonen som man blant annet har
funnet pa kysten av Finnmark, mellom den fastboende befolkningen og de “nomadiserende” rein-
ciemne.

Utviklingen av denne egne formen for verdderelasjoner er ogsa en viktig forutsetning for analysen av
en interessant ressursforvaltningsmodell. I dag er én av reindriftens store utfordringer tilgang til beite-
omrader, og konsesjonsreindriften gir oss en mulighet til a studere en forvaltningsmodell som har et
potensiale for & vaere okologisk barekraftig og konfliktdempende.
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Spatio-temporal mortality patterns of semi-domesticated
reindeer calves in Finland

Harri Norbergl*, Mauri Nieminen', Jouko Kumpula', Tlpo Kojola® & Veikko Maijala'
"Finnish Game and Fisheries Research Institute, Reindeer Research Station, Toivoniementie 246, FIN-99910
Kaamanen, Finland; “current address: Arctic Centre, University of Lapland, P.O.Box 122, FIN-96101
Rovaniemi, Finland (hnorberg@paju.oulu.fi), *Finnish Game and Fisheries Research Institute, Oulu Game and
Fisheries Research, Tutkijantie 2E, FIN-90570 Oulu, Finland.

Reproduction, growth and calf survival are essential factors when assessing production parameters and
management of semi-domesticated reindeer stocks in Fennoscandia. In Finland, calves currently
comprise over 75% of all reindeer slaughtered. Therefore, it is apparent that survival of calves affects
the productivity of reindeer stock and subsequently the operation and profitability of the husbandry.
Despite decades of discussions and assessments of the magnitude and causes of calf losses, lack of
knowledge on cause-specific calf mortality has prevailed. Predators have been suspected to cause a
marked proportion of the total calf mortality but the variation in overall mortality pattern and the role
of predation has not been documented adequately before the quantitative study presented here. The
obtained information on the impacts of predation on calf losses is currently being applied in the new
compensation regime for predator-killed reindeer in Finland.

The aim of this study was to investigate the rate, temporal distribution and causes of calf mortality as
well as the intrinsic (body weight and condition) and extrinsic (snow and weather conditions, herding
practices, predator populations) factors affecting mortality. Consequently, the aim was also to assess
factors affecting the annual variation in the rate and causes of calf mortality. The study was conducted
in six reindeer-herding cooperatives (Lappi, Ivalo, Kéasivarsi, Oivanki, Poikajarvi and Kallioluoma)
during years 1997-2004, in 1-3 cooperatives simultaneously. Finding dead calves from the study areas
was based on mortality indicating radio-transmitters (attached on expandable collars), which activated
after being 2,5 hours motionless (silent mortality function). Altogether 3430 calves were fitted with
radio-collars during the eight study years. Of those calves 1330 were marked during calving time in
May (in calving enclosures), and 2100 during calf earmarking round-ups in June and July. Annually,
262-557 calves were radio-collared.

Altogether 182 radio-collared calves were found dead between the application of radio-collars and the
end of October, i.¢. during the first 5-6 months post-calving (some dead calves were registered after
October as well, but were not included in the current survival analysis). The average mortality (for all
study years) of those calves marked during calving time varied between 6-11% in different study
areas, and of those marked during calf earmarking between 1-11%, respectively. The annual variation
in mortality rates was large within and between the studied areas (0-23%). Golden eagle was the most
significant single cause of death in the northern cooperatives (Lappi, Ivalo and Kisivarsi): 0-4.4% of
radio-collared calves were verified as eagle-kills in different study areas and years. Calves killed by
cagles were generally smaller than survivors. In the southeastern cooperative of Oivanki predation by
brown bear comprised on average 2% (annually 0-5,5%) of all radio-collared calves during 2000-04.
Additionally, on average 6% (annually 0-16.1%) were eaten by bears, but the few remains of these
calves did not allow conclusion on the cause of death. In Oivanki, most mortality occurred in May and
June, while in the northern cooperatives mortality was more evenly distributed over the entire summer
with a few deaths discovered also in September and October.
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Poron vasakuolleisuuden alueellinen ja ajallinen vaihtelu
Suomessa

Harri Norbergl*, Mauri Nieminen', Jouko Kumpula', Tlpo Kojola® & Veikko Maijala'
'Riista- ja kalatalouden tutkimuslaitos, Porontutkimusasema, Toivoniementie 246, 99910 Kaamanen; mykyinen
osoite: Arktinen keskus, Lapin yliopisto, PL 122, 96101 Rovaniemi (hnorberg@paju.oulu.fi), “Riista- ja
kalatalouden tutkimuslaitos, Oulun riistan- ja kalantutkimus, Tutkijantie 2E, 90570 Oulu.

Lisdiantyminen, kasvu ja vasojen selviytyminen kesédn yli seuraavan syksyn ja alkutalven erotuksiin
ovat porotalouden kannalta tiarkeitd tekijoitd. Nykyédn kaikista Suomen poronhoitoalueella teurastet-
tavista poroista yli 75% on vasoja, ja vasateurastuksen osuus on noussut myos Ruotsissa ja Norjassa.
Teurastuksen painottuessa vasoihin on ilmeistd, ettd vasojen kesdaikainen kuolleisuus vaikuttaa
porokannan tuottoon ja siten myds porotalouden toimintaan ja kannattavuuteen. Vaikka vasahédvikin
suuruutta ja sen taustalla olevia tekijoiti on selvitetty useissa tutkimuksissa, on etenkin kuolleisuuden
ajoittumisesta ja syistd ollut edelleen saatavilla varsin vahén tictoa. Petojen osuus vasakuolleisuudesta
on yleensi oletettu merkittivaksi, mutta ennen titd tutkimusta kuolinsyiden jakautumisesta ei ollut
tictoa Suomen poronhoitoalueen osalta. Parhaillaan tutkimuksen tuloksia sovelletaan uuden
suurpetojen aiheuttamien vahinkojen korvausjarjestelmén tarpeisiin.

Tutkimuksen tavoitteena oli selvittdd poronvasojen kesdaikaisen kuolleisuuden suuruutta, ajoittumista
ja syitd seka kuolleisuuteen vaikuttavia lajinsisédisida (mm. paino ja kunto) ja —ulkoisia (sddolosuhteet,
poronhoitokaytinnot, petokannat) tekijoitd. Vuosina 1997-2004 suoritetun tutkimuksen tavoitteena oli
my0ds selvittdd vuosien vilistd vaihtelua kuolleisuudessa ja kuolinsyissd. Tutkimukset sijoittuivat
kuuden eri paliskunnan (Lappi, Ivalo, Késivarsi, Oivanki, Poikajirvi ja Kallioluoma) alueelle. Saman
vuoden aikana voitiin seurantaa toteuttaa vain 1-3 paliskunnassa. Menetelmallisesti tutkimus perustui
vasojen merkintddn kuolevuusradioldhettimilld, jotka aktivoituvat oltuaan liikkumatta kaksi ja puoli
tuntia. Kahdeksan tutkimusvuoden aikana merkittiin radiopannoilla yhteensi 3430 vasaa, joista 1330
sai radiopannan kaulaansa jo vasonta-aikana (toukokuussa) ja 2100 keskikesdn vasanmerkint6jen
vhtevdessi (keséd-heindkuussa). Vuosittain radiopannoitettiin 262-557 vasaa.

Radiopannoituksen ja lokakuun lopun vilisend aikana l6ydettiin kuolleena yhteensd 182 vasaa
(muutamia kuolleita vasoja 16ytyi myos lokakuun jalkeen, mutta niitd ei késitelty téssa tutkimuksessa).
Tarhavasonnan yhteydessd radiopannoitettujen vasojen kuolleisuus vaihteli eri tutkimusalueilla
keskimadrin vélilld 6-11% (tutkimusvuosien keskimiirdinen kuolleisuus) ja vasanmerkinnéssa radio-
pannoitettujen vastaavasti vililla 1-11%. Vuotuiset vaihtelut kuolleisuudessa olivat huomattavia niin
tutkimusalueiden sisélld kuin valilldkin (0-23%). Poronhoitoalueen pohjoisosan paliskunnissa (Lappi,
Ivalo ja Kisivarsi) merkittdvin yksittdinen kuolinsyy oli maakotka, jonka aiheuttama kuolleisuus
vaihteli eri tutkimusalueilla ja -vuosina vélilli 0-4,4% (kotkan tappamaksi vahvistetut tapaukset).
Kotkan tappamat vasat olivat keskimédrin pienempid kuin selvinneet vasat. Kuusamon alueella
Oivangin paliskunnan itiosassa merkittivin yksittdinen kuolinsyy oli karhu, jonka aiheuttama
kuolleisuus oli vuosina 2000-04 keskimdirin 2% (vuosien vélinen vaihtelu 0-5,5%). Karhun
tappamaksi vahvistettujen tapausten lisdksi Oivangissa 10yty1 keskiméirin 6% (vuosittain 0-16,1%)
radiopantavasoista karhun syoméni, mutta véhéisten jidnteiden vuoksi nédiden vasojen kuolinsyy jéi
tuntemattomaksi. Oivangissa kuolleisuus ajoittui pddosin touko-kesidkuun vaihteeseen, kun pohjoisilla
tutkimusalueilla kuolleisuutta esiintyi ldpi keséin aina syys-lokakuulle asti.
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Reindeer herd productivity — revisited

Oystein Holand
Department of Animal and Aquacultural Sciences, Norwegian University of Life Sciences, P.O. Box 5003, N-
1432 As, Norway (oystein.holand@umb.no).

Herd productivity is a pursuit to meet defined production goal(s). The challenge is to efficiently
transform primary plant production into animal product(s), mainly meat in a marked economy or a
combination of products (including meat) in a subsistence economy. Accordingly herd productivity
has to be put in a historical context.

Herd composition has traditionally focussed on shaping the herd as a continuation of the domestication
process where the dialectical relationship between herders and herds is in focus. Control of the herd
being emphasized through age and sex composition and selection of behavioural traits and easily re-
cognisable animals which favour handling. The herd represents the owner’s capital which is secured
through a high proportion of age classes with low mortality risk and ability to withstand the highly
stochastic environment. The manageability of the herd is size dependent. Also environmental con-
ditions; especially forages™ availability and climatic conditions, will influence the herd’s propensity to
being controlled. Historically this has resulted in rises and falls in reindeer numbers, since the limited
means of controlling large herds restricted the expansions.

The introduction of the snowmobiles and other means of transportation revolutionized the herding and
the opportunity of controlling large herds, and amplified the ongoing transformation into a marked
economy. This modernisation has been supported by introducing new culling practise, herd com-
position and selection schemes derived from range management theories in order to optimize pro-
duction output. The bottom line being a fixed range area with exclusive grazing rights, assuming
limited winter range resources and opportunities to manipulate the stocking rate in order to aim at a
maximum sustainable yield (MSY) density based on equilibrium modelling. Intuitively given these
assumptions, in addition to the highest absolute growth during the animals first summer of life the
reindeer herd should be composed of highest proportion of reproductive females possible with a male
segment just able to serve the females successfully during rut. The culling should primarily aim at
calves and removal of females reaching reproductive senescence. The stocking rate should be adjusted
to allow females to reproduce carly; preferably at an age of 1.5 year. Selection of phenotypic superior
female (and male) calves as herd recruits will normally secure high fecundity and low pre weaning
mortality and hence a largest possible surplus of harvestable calves. This strategy has been tested and
successfully implemented in herds in all Nordic countries.

I will review the “state of the art” and the biological challenges and limitations in applying such a
“modern” production strategy. The strategy is based on a stable stocking rate in order to reduce the
environmental noise and hence the animals’ phenotypic plastic response. The selection scheme has
also to take into account potential effects of range encroachment, disturbance and climatic changes.
The basic question is; What is a good reproductive female? To elucidate the maternal effect neces-
sitates keeping track of the females™ maternal pedigree, reproductive history, body condition and
offspring performance within the herd. I will further evaluate the importance of the male segment for
offspring performance and herd productivity.
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Fokus pé flokkproduktivitet

Oystein Holand
Institutt for husdyr- og akvakulturvitenskap, Universitetet for miljo- og biovitenskap, postboks 5003, 1432 As,
Norge (oystein holand@umb.no)

Flokkproduktivitet er og har vert en stadig jakt pa maloppfyllelse. I en markedsbasert ekonomi er
utfordringa a omforme plantevekst primeert til kjott, mens produktspekteret var mye breiere 1 natural-
husholdet. Dette innebarer at flokkproduktivitet ma sees 1 ett historisk perspektiv.

Tradisjonelt var flokksammensettinga et viktig redskap for a kunne uteve tilstrekkelig kontroll over
flokken. Dette ble vektlagt gjennom en stabiliserende alders- og kjennssammensetting og gjennom ut-
valg av dyr med atferdsmessige og fenotypiske trekk som letta gjetinga og handteringa av flokken.
Flokken kan betraktes som reineierens kapital som ble sikra ved heg andel voksne dyr med lav
dodelighet og evne til & motsta miljevariasjon. Hvor lett flokken er a handtere avhenger bl.a. av dens
storrelse. Ogsa miljoforhold, bade naringstilgang og klima vil pavirke flokkens handterbarhet.
Historisk har dette fort til svinginger i reinbestandene siden de tekniske hjelpemidlene for kontroll av
store flokker var begrensa.

Innforinga av sneskoteren og andre terrengkjerctoy pluss andre tekniske hjelpemidler forte til
mulighet for kontroll av sterre flokker. Dette forsterka overgangen til en kjottbasert markedsorientert
nering og blei fulgt opp av veiledning og forskning for a tilpasse slakteuttak, sammensetning av flok-
ken og utvalgskriterier av livdyr til en optimalisering av kjottproduksjonen. Utgangpunktet var som i
“range management” teori generelt, ett begrensa men eksklusivt beiteareal, med muligheter for
manipulering av dyretettheter for & oppna en maksimal barekraftig avkastning basert pa likevekts-
modeller. I tillegg ble vinterbeitene ansett som begrensede for reintallet 1 de fleste omrader. Gitt disse
forutsetningene, 1 tillegg til at den absolutte tilveksten er storst den forste sommeren folger det naturlig
at flokken ber sammensettes av en storst mulig andel reproduserende simler med en bukkeandel stor
nok til & sikre full bedekking av simlene. Slakteuttaket skal primart legges pa kalvene pluss eldre
simler som ikke klarer arlig a produsere og fo opp en tilfredsstillende kalv og bukker som har gjort
“jobben” sin. Beitebelegget bor tilpasses slik at de aller fleste 1,5 arige simler har en vekt og kondisjon
slik at de “tar seg” til normal tid. Utvalg av livdyr basert pa fenotypiske trekk hos simlekalver (og
bukkekalver) skal sikre produktive simler som over mange pafelgende ar kommer med kalv og med
morsegenskaper som sikrer overlevelse og god kalvetilvekst. Dette vil gi et storst mulig antall hestbare
kalver og denne strategien er utprovd og anvendt i mange flokker med suksess.

Jeg vil ga gjennom denne modeme strategien og de biologiske utfordringene og begrensingene som
ligger i den. Strategien baserer seg pa et stabilt og optimalt beitebelegg for a sikre at dyras fenotypiske
respons til miljeet ikke pavirker utvalgskriteriene for livdyr. Utvalget ma ogsa ta "hegde for” mulige
effekter av forstyrrelse, fysiske inngrep som reduserer beitearcalet og klimaendringer. Det grunnleg-
gende sporsmalet er; Hva kjennetegner ei reproduktiv simle med gode morsegenskaper? For a “av-
slore” dette trengs noye “bokforing” med slektstreet pa simlesida, simlene livshistorie (reproduksjon,
kroppsvekt og kalvenes vekst) samt pasatte simlekalvers suksess. Jeg vil videre vurdere betydningen
av bukkesegmentets sammensetting for produksjonspotensialet.
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Research on impacts of anthropogenic disturbance of reindeer
through 25 years — current knowledge and future challenges

Ingunn Vistnes' & Christian Nellemann®

"Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences, P. O. Box
5003, N-1432 As, Norway. Office address: Norut-NIBR Finnmark, Follumsvei 33, N-9510 Alta, Norway
(ingunn (@fifo.no). 2Norwegian Institute of Nature Research, Fakkelgarden, Storhove, N-2624 Lillechammer,
Norway

The understanding of the behavioral responses of reindeer to anthropogenic disturbance has increased
substantially over the past 25 years as a result of research associated with the growth in industries, infrastructure
and power development within reindeer and caribou habitats. Research on disturbance of Rangifer has mainly
followed two different approaches, focusing either on local or regional effects of disturbance. Research on local
effects investigates the immediate response of the individual animal to a disturbance source, measuring ¢.g.
physiological reactions or changes in behavior locally. The main conclusions drawn from this research are that
individual reindeer may react to disturbance by short-term responses such as fleeing <1 km, and that the
energetic costs associated with physiological or behavioral reactions normally do not pose any threat to reindeer
condition in the long run. Research on regional effects focuses on large shares of a herd rather than the
individual animal, measuring avoidance and changes in use of grazing grounds well beyond the initial zones of
contact, most often several km from the disturbance source. This research concludes that disturbance effects may
be long-term and lead to substantial habitat loss as a result of avoidance by larger shares of the herd from
disturbance zones, and by infrastructure being perceived as semi-permeable barriers excluding parts of the range.
A large body of disturbance studies including several pre and post development studies have shown that while
local effects may be minor, roads, pipelines, power lines, dams, or concentrated tourist activity may lead to a 40-
95% reduction in use within 2.5-10 km from source of disturbance. Local and regional effects operate at
different scales both in time, space and number of animals, giving two different and complementary sets of
knowledge about effects of disturbance on reindeer. The third effect of disturbance often mentioned; cumulative
effects on herd production as a consequence of habitat loss, remains to be explored more thoroughly.

Forskning pé eftekter av menneskeskapt forstyrrelse av rein gjennom
25 é&r — eksisterende kunnskap og framtidige utfordringer

Kunnskapen om reinens reaksjoner pa menneskeskapt forstyrrelse har okt betydelig i lopet av de siste 25 arene
som et resultat av forskningen pa konsekvenser av den okende utbyggingen av industri, infrastruktur og
kraftutbygging i rein- og caribouhabitat. Forskningen pa forstyrrelse av Rangifer har i stor grad fulgt to
forskjellige retninger, der man har studert enten lokale eller regionale effekter av forstyrrelse. Forskningen pa
lokale effekter kartlegger den umiddelbare responsen til enkeltdyr i mote med en forstyrrelseskilde, ved a male
f.eks. fysiologiske reaksjoner eller endring i atferd lokalt. Disse studiene har i hovedsak konkludert med at
enkeltdyr kan reagere pd forstyrrelse ved flukt <1 km, og at de energimessige kostnadene som folge av
fysiologiske eller atferdsmessige reaksjoner normalt sett ikke pavirker reinens kondisjon pa lang sikt. Forskning
pa regionale effekter fokuserer pa en stor andel av flokken framfor enkeltdyr, og kartlegger eventuell unnvikelse
og endringer i beitebruk over en storre del av beiteomradet, ogsa flere kilometer unna forstyrrelseskilden. Disse
studiene konkluderer i hovedsak med at forstyrrelseseffekter kan vere langvarige og fore til betydelig tap av
beiter ved at en stor del av flokken unnviker forstyrrelsessoner, og ved at infrastruktur kan oppfattes som delvis
ugjennomtrengelige barrierer og dermed avskjere deler av beiteomradet. En stor mengde forstyrrelsesstudier,
inkludert flere studier utfort for og etter utbygging, har vist at selv om de lokale effektene kan vare sma, kan
veier, rerledninger, demninger og turistanlegg fore til en 40-95% reduksjon i bruk av omrader innen 2,5-10 km
fra forstyrrelseskilden. Lokale og regionale effekter opererer pa forskjellig skala bade i tid, rom og i forhold til
antall dyr studert, noe som gir to verdifulle og komplementare sett med kunnskap om forstyrrelse av rein. Den
tredje typen effekt som ofte blir nevnt; kumulative effekter pa produksjon i flokken som et resultat av tap av
beiteland, gjenstar det a forske mer pa.
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Effects of Petroleum Development on Reindeer Herding in
Northwest Russia

Bruce C. Forbes
Arctic Centre, University of Lapland, Box 122, FIN-96101, Rovaniemi (bforbes@ulapland.fi).

The project ENSINOR is funded by the Finnish Academy during 2004-2007. Oil and gas activities
over the past 30+ years have had profound impacts on the social and ecological systems of
northwestern Russia. At the same time the region has been undergoing pronounced and rapid climatic
warming, with potentially important ramifications for tundra vegetation and permafrost soils. We are
investigating the extent of visible and perceived changes by using a case study approach in two areas
of intensive oil (Nenets Autonomous Okrug) and gas (Yamal-Nenets Autonomous Okrug)
development. Migratory Nenets reindeer herders, whose ‘brigades’ (collective herding units) interact
directly with oil and gas infrastructure and workers, are active participants in the project. Our aim is
the co-production of knowledge relevant to assessing the overall impacts — both positive and negative
— from past exploration and current production phases. This approach combines state-of-the-art
quantitative methods, such as very high-resolution satellite image analysis, with the qualitative
practitioners’ knowledge that comes from the collective experience of herding, hunting, fishing, and
gathering throughout the same territories for centuries. Gross changes in land cover, such as
desertification and expanding infrastructure, are relatively easy to detect via remote sensing
procedures. However, understanding how contemporary livelihoods actually interact with, are affected
by, and respond to these processes requires extensive participant observation and interviews with
Nenets herders both in the tundra and in the villages.

Oljy- ja kaasuteollisuuden vaikutus Luoteis-Venéjian poronhoitoon

Suomen Akatemian rahoittamassa Ensinor-projektissa tutkitaan 6ljy- ja kaasuteollisuuden vaikutuksia
Luoteis-Vendjan poronhoitoon. Tutkimus toteutetaan vuosina 2004 — 2007 Jamalin niemimaalla seka
Nenetsian autonomisessa piirikunnassa, jotka ovat Vendjan 0ljy- ja kaasuteollisuuden
lahitulevaisuuden kasvukeskuksia. Samoilla alueilla ilmastonmuutoksen ennustetaan tulevina
vuosikymmenind aiheuttavan merkittdvid muutoksia veden ja jddn prosesseissa seki kasvillisuudessa.
Tutkimusalueet ovat perinteisesti suomensukuisten Nenetsien laidunmaata. Projektin tarkoituksena on
selvittdad, miten Oljy- ja kaasuteollisuus vaikuttavat nenetsien elinchtoihin  tundralla.
Tutkimuskysymykset ovat sckd ekologisia (esimerkiksi muutokset laidunten méérissa ja laadussa),
ettdi yhteiskuntatieteellisia (esimerkiksi muutokset nenetsien taloudellisissa ja sosiaalisissa
rakenteissa). Tutkimus toteutetaan liheisessd vhteistyossd paikallisten poronhoitajien sekd 6ljy- ja
kaasuyhtitiden edustajien kanssa.

Projektissa  yhdistetdin ckologian, antropologian sckd maantieteen tutkimusmetodiikkaa.
Kasvillisuuden nykyinen tilanne selvitetddn kartoituksin, muutos ajassa ilmakuva-analyysin avulla, ja
muutosten merkitys poronhoidolle antropologisten haastattelujen avulla. Projektin = yhtend
tarkoituksena onkin 16ytdd uusia tapoja yhdistdd eri ticteen alojen tuottamaa tictoa maankdyttoon
liittyvissa tutkimuksessa.
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Semi-domesticated reindeer health and diseases before and
during the NOR era

Antti Oksanen
National Veterinary and Food Research Institute EELA, Oulu Regional Department, P.O.Box 517, FIN-90101
Ouluy, Finland (Antti. Oksanen@ecla fi).

Reindeer husbandry has changed continuously with changes in the general society. Sami and Finnish
reindeer husbandry used to be self-sufficient until the establishment of pronounced monetary
economics after World War II. The change gave availability to various goods and services that
previously had been self-produced, such as milk. This made milking reindeer redundant and
contributed to the change to less-domesticated reindeer. Motorized vehicles replaced draft reindeer
and herding dogs, the latter contributing to the virtual eradication of echinococcosis, an important
parasitic zoonosis. The change required increased productivity to give access to all the commercial
goods. Therefore, winter feeding became common, first in Finland and then also in Norway and
Sweden. Winter feeding led to increase of the stock giving rise to pasture shortage and crisis.

When NOR was founded 25 years ago, antiparasitic treatment of reindeer had recently been started in
the Nordic countriecs with organophosphate compounds to kill parasitic insects, such as warble fly
larvae and throat bots. This treatment was assumed to help the animals to survive over winter,
although the compounds were toxic also to reindeer. A few years later, ivermectin was introduced; it
was safer to reindeer, superior in effect against insect larvac and also killed nematode parasites.
Ivermectin treatment once yearly is currently standard in many herding districts, especially in Finland.
In spite of the well documented efficacy against many parasite species, after more than two decades of
use, it is still scientifically unproven if ivermectin treatment does advance reindeer health and improve
the economical income of reindeer owners.

Winter feeding often takes place in corrals where animal density is high, which makes the spread of
infectious diseases easier. Therefore, viral and bacterial diseases have emerged or re-merged. Some of
these have been known from the pre-WW 1I period, but the causative agents have been recognized and
described more in-depth during the last decades. One such disease is mouth inflammation, outbreaks
of which have been seen in corralled reindeer herds especially following rainy autumns. Various
causative viruses have been identified, such as the reindeer herpesvirus, Orf virus, and reindeer
parapoxvirus. Moreover, similar disease has been caused by mechanical trauma or bacterial infections.
Viral infections are generally followed by secondary bacterial infections, most important of which is
obviously necrobacillosis. Winter feeding may also, if fodder is substandard, predispose reindeer to
listeriosis caused be Lisferia monocytogenes. The bacterium thrives in bad silage and has caused
sepsis of newborn reindeer calves as well as keratoconjuctivitis causing blindness of reindeer.
Corralling has also predisposed reindeer to toxoplasmosis, a zoonotic protozoan infection affecting
most warm-blooded animals. Reindeer appear to be extremely susceptible and may abort following
infection. Corralling and feeding increase the reindeer’s contact with cat facces which may contain
oocysts of Toxoplasma gondii, the causative agent. Antibodies against 7. gondii were most common in
herding districts with highest corralling rates.

Animal welfare has become an important issue in the modemn society. Also reindeer herding is
expected to follow the general development and to prevent animals from being exposed to unnecessary
distress, pain or suffering. As the owner is responsible for her/his animals” well-being even if they are
in the forest or mountains, death by disease or starving, deemed natural just a few decades ago, has
become generally unacceptable. In Finland, a reindeer health care program has been in progress a
couple of years now. There are plans to combine the existing expertise, and create new, within the
NOR member countries to create a Nordic Reindeer Welfare State model. The goal of the model is to
guarantee the absence of unnecessary suffering by taking care of necessary nutrition and treatment of
disease. To achieve this goal, careful monitoring of the condition of the herd is required to be able to
react to problems, either by feeding, slaughter or by other treatment.
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Poron terveys ja sairaus ennen NOR:ia ja nyky&én

Antti Oksanen
Elainlaskinta- ja elintarviketutkimuslaitos EELA, Oulun alueyksikks, PL 517, FIN-90101 Oulu, Suomi
(Antti. Oksanen@eela.f1).

Muussa yhteiskunnassa tapahtuva kehitys on aina heijastellut porotalouteenkin. Saamelainen ja
suomalainen porotalous olivat ennen sotia varsin omavaraisia, mutta sittemmin siirtyminen luonnon-
taloudesta rahatalouteen muutti tilanteen. Muutos toi porotalouden ulottuville ostohyodykkeita, kuten
kaupan maidon. Ostomaidon myétd lypsyporot menettiviat merkityksensd ja puolikesy poro
puolivilliintyi. Moottoriajoneuvojen kayttoonotto porotaloudessa syrjaytti porokoirat, jotka sitten
melkein kuolivat sukupuuttoon. Porokoirien my6td hivisi myos porojen ja koirien vililld kiertanyt
merkittdvd ihmisellekin vaarallisen taudin aiheuttava pieni heisimato, ekinokokki. Nyttemmin sitd
tosin esiintyy jalleen Suomessa hirvieldinten ja suden vélisessd kierrossa. Rahatalouteen siirtyminen
vaati tuottavuuden tehostamista, jotta elinkeinonharjoittajalla oli varaa ostaa kaupan hyodykkeitd ja
turhakkeita. Siksi laidunten heikentyessd porojen talviruokinta alkoi yleistyd ensin Suomessa ja
sittemmin myos Ruotsissa ja Norjassa. Talviruokinta kuitenkin lisési poroméiéria ja siten laidunten
kulutusta entisestaénkin.

Kun NOR perustettiin 25 vuotta sitten, porojen loislddkintia oli jo dskettdin aloitettu Pohjoismaissakin
organofosfaattivalmisteilla, jotka tappoivat tehokkaasti hyonteisloisia, kurmuja ja saulakoita.
Alkutalvesta annetun lddkityksen oletettiin helpottavan porojen selviytymistd talven yli, vaikka
valmisteet olivat myrkyllisid porollekin. Muutamaa vuotta myShemmin esiteltiin ivermektiini, joka on
vield tehokkaampaa kurmuja ja saulakoita vastaan ja tehoaa lisdksi sukkulamatoloisiin, ja toisaalta on
poroille turvallisempaa. Syksyinen ivermektiinilddkitys on nykyéddn ldhes sdintoni useissa osissa
poronhoitoaluetta, etenkin Suomessa. Vaikka kasittelyn teho on yli kahdenkymmenen vuoden kayton
aikana selvésti osoitettu useita loislajeja vastaan, luotettava tieteellinen néytté puuttuu edelleen siité,
ettd ladkitys parantaa poron terveyttd tai poromichen taloutta.

Rehu annetaan usein tarhassa, missd porotiheys on suuri., ja tdmid helpottaa tarttuvien tautien
levidmistd. Sen vuoksi on poroihin ilmestynyt tai palannut virus- ja bakteeritauteja. Osa niistd on
tuttuja luontaistalouden ajoilta, mutta aiheuttajat on viime vuosikymmenini voitu tunnistaa ja kuvata
aiempaa tarkemmin. Sellainen tauti on mm. suutauti, jota on tavattu erityisesti tarhaporoilla sateisten
syksyjen jélkeen. Erilaisia aiheuttajaviruksia on kuvattu: herpes, ns. suurokon aiheuttaja orfevirus, ja
sen ldhisukuinen poron parapoxvirus. Lisiksi samanlaista tautia ovat aiheuttaneet karkea rchu ja
bakteeritartunnat. Virustartuntojen jilkeenkin seuraa usein bakteeri-infektio. Téarkeimpédna pidetidin
nekrobasilloosia, joka voi isked ilman edeltdavai virustakin. Jos rehu on huonoa, ruokinta voi altistaa
my0s listerioosille. Aiheuttajabakteeri vithtyy huonossa sdilorehussa ja sen on todettu aiheuttavan
verenmyrkytyksid pikkuvasoille ja sokeuttavaa sarveis- ja sidekalvontulehdusta teurasikiisille
vasoille. Tarhaus altistaa porot myos toksoplasmoosille, joka on ilmeisesti kaikkiin ldmminverisiin
claimiin tarttuva alkueldintartunta. Se levidd kissan ulosteiden vilitykselld. Tarhaus ja ruokinta
lisaavéat poron mahdollisuutta joutua tekemisiin kissan ulosteiden kanssa. Porolle tartunta voi aiheuttaa
hyvinkin vakavan taudin, mm. luomisia. Toksoplasmavasta-aineita oli erdissd tutkimuksessa poroilla
sitd enemmén, mitd enemmén paliskunnassa poroja tarhattiin.

Eldinten hyvinvointi on nyky-yhteiskunnassa entista tiarkeampi asia. Myds porotalouden odotetaan
seuraavan yleistd kehitysté, eikd poroille endi saa atheutua tarpectonta kirsimystid. Koska omistaja on
vastuussa eldimensid hyvinvoinnista sen olinpaikasta riippumatta, sairauden tai nélkiintymisen
aitheuttama kuolema, jota vield muutama vuosikymmen sitten pidettiin luonnollisena, ei enédd olekaan
hyviksyttivissd. Suomessa on parin vuoden ajan kehitelty porojen terveydenhuoltoa. Nyt on
suunnitelmissa yhdistid NOR:n jasenmaiden olemassa oleva osaaminen, ja hankkia tutkimuksella
uutta tictoa, ja luoda pohjoismaiden porojen hyvinvointivaltiomalli. Mallin yhtend tarkoituksena on
estdd tarpeeton kirsimys huolehtimalla porojen ravinnonsaannista ja sairauksien hoidosta. Tavoitteen
saavuttamiseksi tokan kuntoa seurataan huolellisesti ja mahdollisiin ongelmiin puututaan joko
ruokinnalla, teurastamalla tai muuten.
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Contagious ecthyma in semi domesticated reindeer in Norway:
clinical outbreaks, experimental infection and virus
characterization

Morten Tryland', Jorn Klein®’, Therese Berger', Kjetil Asbakk' & Terje D. Josefsen®
'The Norwegian School of Veterinary Science, Department of Food Safety and Infection Biology, Section of
Arctic Veterinary Medicine, POBox 6204, N-9292 Tromsoe, Norway (morten.tryland@veths.no). “University of
Tromso, Institute of Medical Biology, N-9037 Tromse, Norway. “Danish Institute for Food and Veterinary
Rescarch, Department of Virology, Lindholm, DK-4771 Kalvehave, Denmark (present address). ‘National
Veterinary Institute, POBox 6204, N-9292 Tromso, Norway.

Norway experienced the first cases of contagious ecthyma in semi-domesticated reindeer under normal
herding conditions in 1999 (Troms County) and 2000 (Nordland County). Contagious ecthyma has
occurred in reindeer from Finland (1992-93 and later), and a similar disease was also reported from
Sweden (1973; non-verified). Contagious ecthyma is caused by a parapoxvirus and is a zoonosis
(transmission from animals to man). In the outbreak in 2000, eight animals died or were euthanized
and approximately 30 animals were treated with antibiotics against secondary bacterial infections, and
the disease seems to be more severe in reindeer compared to sheep and goats. No clinical cases in
semi-domesticated reindeer have been reported in Norway since 2000. During the winter 1999-2000,
48 carcasses of semi-domesticated reindeer were collected from pastures in Finnmark County.
Parapoxvirus DNA was detected in 6 animals (liver, parotid salivary gland and/or pulmonary lymph
node) by polymerase chain reaction (PCR), showing that also reindeer in Finnmark County have been
infected with parapoxvirus, although clinical contagious ecthyma never has been reported in reindeer
from Finnmark. These findings also support the view that contagious ecthyma is a multi-factorial
disease in reindeer. In an experimental study in 2003, ¢ight one-year-old semi-domesticated reindeer
and two sheep (kept separately from the reindeer) were inoculated with a reindeer parapoxvirus isolate
(2000-outbreak). Six non-inoculated reindeer were kept as sentinels, sharing feed and water with the
inoculated reindeer. The time from inoculation to onset of clinical signs (incubation time) varied from
5 to 12 days. Six of the eight inoculated animals and the two sheep developed contagious ecthyma
lesions. Two of the inoculated animals and the six sentinels had no clinical symptoms, but
parapoxvirus DNA was detected in one of the sentinel animals (PCR), indicating transmission from
the inoculated animals. Two of the inoculated animals had been vaccinated with a commercial
attenuated orf-virus vaccine (Scabivax®, Schering Plough Animal Health) four weeks prior to
inoculation, but still developed contagious ecthyma lesions, indicating a low degree of protection from
the vaccine in these two animals. The parapoxvirus from Norwegian reindeer has been characterized
and compared with parapoxvirus isolates from sheep, goats, cattle and musk ox from Norway, and
with isolates from reindeer from Finland (1992 and 1994 outbreaks). Phylogeny based on DNA (379
nucleotides) from the B2L gene showed that the reindeer parapoxvirus grouped with orf-virus, the
virus species known to cause contagious ecthyma in sheep and goats world-wide, including Norway .
These findings indicate a probable spread of the virus from sheep (or goats) to reindeer. Common use
of pastures, corralls, equipments and animal transport vehicles may contribute to the spread of virus
between sheep and reindeer.

These investigations were supported by the Norwegian Reindeer Development Fund.
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Smittsom munnskurv hos tamrein” i Norge: kliniske utbrudd,
infeksjonsforsek og viruskarakterisering

Morten Trylandl, Jorn Klein>?, Therese Bergerl, Kjetil Asbakk' & Terje D. Josefsen®
"Norges veterinzerhogskole, Institutt for mattrygghet og infeks; onsblolo g, ekSJon for arktisk veterinaermedisin,
Pb 6204, N-9292 Tromsp, Norge (morten.tryland@vethsno). “Universitetet i Tromse, Institutt for medisinsk
biologi, Avdeling for mikrobiologi og virologi, N-9037 Tromsp, Norge. 3Danmarks Fﬂdevareforskmng,
Avdeling for virologi, Lindholm, DK-4771 Kalvehave, Danmark (niverende adresse). ‘Veterinzrinstituttet
Tromso, Pb 6204, N-9292 Tromso, Norge.

De forste kliniske tilfellene av smittsom munnskurv hos semi-domestiserte reinsdyr under vanlige
driftsforhold i Norge ble oppdaget 1 1999 (Troms) og 2000 (Nordland). Munnskurv har forekommet
hos rein 1 Finland siden vinteren 1992-93, og en lignende sykdom ble rapportert hos rein 1 Sverige i
1973. Munnskurv forarsakes av et parapoxvirus og er en zoonose (smitter fra dyr til mennesker).
Under utbruddet 1 2000 dode 8 reinsdyr og rundt 30 dyr ble behandlet med antibiotika mot bakterielle
sckundarinfeksjoner, og sjukdommen synes generelt & vare mer alvorlig hos reinsdyr sammenlignet
med sau og geit. Det har ikke veert rapportert kliniske tilfeller av munnskurv hos rein 1 Norge siden
2000. I lopet av vinteren 1999-2000 ble det samlet inn 48 reinkadavre fra beiter 1 Finnmark. Para-
poxvirus ble funnet 1 6 dyr (lever, spyttkjertel og/eller lungelymfeknute) ved hjelp av polymerase
kjedereaksjon (PCR). Dette viser at reinsdyr 1 Finnmark har vart infisert av parapoxvirus, selv om
munnskurv aldri har vaert rapportert hos rein 1 dette fylket. Disse funnene stotter ogsa teorien om at
munnskurv er en multi-faktoriell sjukdom hos rein. Under et eksperimentelt forsek 1 2003 ble atte ett
ar gamle reinsdyr og to sauer (holdt separat) inokulert med et parapoxvirus-isolat fra rein (2000-
utbruddet). Seks reinsdyr ble ikke inokulert men ble holdt sammen med de inokulerte som kontaktdyr.
Tiden fra inokulasjon til tilstedevarelse av kliniske symptomer (inkubasjonstiden) var 5-12 dager.
Seks av de atte inokulerte dyrene og de to sauene utviklet munnskurv-symptomer. To av de inokulerte
reinsdyrene og de seks kontaktdyrene utviklet ikke slike symptomer, men parapoxvirus DNA ble
funnet 1 ett av kontaktdyrene, noe som indikerer en overforing av virus mellom dyrene 1 gjerdet. To av
de inokluerte dyrene ble vaksinert med en kommersiell svekket munnskurv-vaksine til sau
(Scabivax®, Schering Plough Animal Health) fire uker for inokulasjon. De vaksinerte dyrene utviklet
likevel munnskurv, noe som indikerer en lav grad av beskyttelse av vaksinen for disse to dyrene.
Parapoxvirus isolert fra reinsdyr med munnskurv i Norge er sammenlignet med parapoxvirus-isolater
fra sau, geit, storfe og moskus 1 Norge, og med isolater fra reinsdyr fra Finland (1992 og 1994).
Fylogeni basert pa DNA (379 nukleotider) fra B2L-genet viser at virus fra rein grupperes sammen
med orfrvirus, som forarsaker munnskurv hos sau og geit verden over, inkludert Norge. Disse funnene
indikerer en sannsynlig overforing av virus fra sau (eller geit) til reinsdyr. Felles bruk av beiter, samle-
gjerder, utstyr og transport-kjerctoyer kan bidra til en virussmitte mellom sau og geit og reinsdyr.

Disse undersokelsene ble stottet okonomisk av Reindriftens utviklingsfond.

" Med tamrein menes semidomestisert rein.
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Prolonged persistence ofifaecally excreted ivermectin from
reindeer in an arctic environment

Kjetil Asbakk', Jackie T. Hrabok?, Antti Oksanen’, Mauri Nieminen® & Peter J. Waller?
"Norwegian School of Veterinary Science, Department of Food Safety and Infection Biology, Section of Arctic
Veterinary Medicine, Stakkevollvn. 23B, P.O. Box 6204, NO-9292 Tromse, Norway (kjetil.aasbakk@veths.no).
*Department of Parasitology (SWEPAR), National Veterinary Institute and Swedish University of Agricultural
Sciences, SE-751 89 Uppsala, Sweden. National Veterinary and Food Research Institute (EELA), Oulu
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Facces from groups ofi reindeer calves treated either subcutancously or orally with ivermectin,
collected over the first nine days following treatment, as well as faeces from untreated reindeer calves,
were distributed on 1 m x 1 m plots established on two types ofi forested reindeer pasture in northern
Finland during the winters ofi 2001 and 2002. The Ungrazed plots were on an enclosure that had been
fenced to prevent reindeer access for the last six years. The Grazed plots were on an area which had
been heavily stocked by reindeer for five years immediately prior to the experiment. The vegetation ofi
the two areas differed from each other in that lichens (Cladina spp.) were present on the Ungrazed and
not on the Grazed area. Reindeer and large wildlife were prevented from entering the enclosures by a
fence after enclosures had been established. Topsoil samples (reindeer facces, vegetation and soil)
were collected from the plots monthly during the summers ofithe following two years, over a period
spanning from 24 to 94 weeks after plot establishment. The samples were analysed for ivermectin
using HPLC - high pressure liquid chromatography. Although apparent ivermectin degradation
rapidly took place during the first spring, concentrations (mean levels > 55 ng/g dry weight) could be
measured for the whole period ofimore than 90 weeks after deposition ofifacces on plots.

Lang oppholdelsestid for ivermectin i reinmekk pa beite

Mokk fra grupper av reinkalver behandlet med ivermectin gjennom munnen eller ved injeksjon,
innsamlet over de forste ni dagene etter behandling, samt mekk fra ubchandlete kalver, ble fordelt pa
I m x 1 m proveruter pa to typer av skogkledd reinbeite 1 nord-Finland gjennom vintrene 2001 og
2002. Ubeitete proveruter var pa omrade som hadde vart avstengt med gjerde til hinder for rein
gjennom de siste seks arene for forseksoppstart. Beitete proveruter var pa omrade som hadde vart
kraftig beitet av rein gjennom de siste fem arene for forseksoppstart. Vegetasjonen pa de to omradene
skilte seg fra hverandre ved at det var reinlav (Cladina spp.) pa Ubeitet omrade og ikke pa Beitet
omrade. Etter forseksoppstart ble rein og sterre vilt holdt borte fra omradene med gjerde. Prove
(utstemplet 10 cm x 10 cm x 5 ¢cm) fra toppen av preveruter (reinmokk, vegetasjon og ijord) ble tatt
manedlig gjennom hver sommer de to pafoelgende arene, over en periode som strakte seg fra 24 til 94
uker etter etablering av proveruter. Provene ble analysert for ivermectin ved HPLC — hoytrykks-
vaske-kromatografi. Selv om det var rask nedbryting av ivermectin gjennom den forste varen, kunne
gjennomsnittskonsentrasjon storre enn 55 ng/g terrvekt males gjennom hele perioden pa mer enn
90 uker etter utlegging av mekk pa forseksruter.
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Reindeer meat — is it always tender, tasty and healthy?

Eva Wiklund', Gunnar Malmfors® & Greg Finstad'

"University of Fairbanks Alaska, Reindeer Research Program, P.O. Box 757200, Faitbanks, AK 99775-7200,
USA (Eva Wiklund: ffemw2@uaf.edu). “Swedish University of Agricultural Sciences, Dept. of Food Science,
P.O. Box 7051, S-750 07 Uppsala, Sweden.

Flavour, tenderness and wholesomeness are attributes valued by today’s consumer as significant in
relation to the eating quality of meat. Consumer attitudes are increasingly important for all meat
industries, and production systems based on grazing - as used for reindeer - are often valued by
consumers as more animal friendly and ethical compared with the more commercial production of:
beef, pork and chicken. Reindeer meat is a high quality product that also has several other attributes
attractive to health conscious consumers e.g. low fat content, favourable fat composition and high
levels of minerals. Preferences vary between different populations of consumers, however, regardless
of the consumer group, the consistency of meat quality is essential, and the product should be of the
same quality every time it is purchased. This paper will give an overview of research related to rein-
deer meat quality.

Meat with high pH values, so called DFD (Dark, Firm, Dry) meat, is a persistent quality defect found
in all meat species. DFD shortens shelfi life, especially for vacuum-packed meat and affects meat
colour, tenderness and water-holding properties. High pH values in reindeer meat have been related to
pre-slaughter handling stress and poor nutritional status of the animals. There are numerous reports
that variation in muscle pH and glycogen content give rise to considerable variations in meat
tendemess in species such as beef and lamb. In contrast, reindeer meat has been found to be extremely
tender regardless of ultimate pH. This phenomenon has been related to the speed of post mortem
protein degradation and the small muscle fibre size in reindeer.

Previous research has demonstrated that the fatty acid composition of meat changes in response to
diets. Generally, a higher proportion of long, unsaturated fatty acids were found in meat from grazing
animals compared with animals fed a grain-based diet. Reindeer meat has been found to contain
moderate amounts of polyunsaturated fatty acids (PUFA), especially so-called n-3 (or omega-3)
PUFAs. The PUFAs are known to be susceptible to oxidation and may therefore be casily oxidized
during processing by techniques like smoking and drying. A trained sensory panel concluded that meat
from reindeer fed commercial feed scored higher for liverish and sweet flavours and lower for off+
flavour (i.e. ‘grass’, ‘wild’ and ‘game’) compared with meat from grazing animals. Consumer
preference tests on reindeer meat showed that 50 per cent of the consumers preferred meat from
grazing reindeer and 50 per cent meat from pellet-fed animals.

Recent reindeer meat research has included new feed mixtures using ingredients like linseed and fish
meal. Crushed linseed in the feed gave meat with a fat composition similar to that of natural pasture,
which meant more PUFA than in meat from reindeer fed the normal grain-based mixture. Fish meal
used as a protein source in reindeer feed mixtures demonstrated good feed conversion and weight gain
in the animals, and sensory evaluation by both a trained panel and consumers did not show any
negative effects on flavour attributes of the meat. The fat composition of the meat changed just
slightly when comparing fish- and soy bean meal, with more PUFA in the meat from fish meal fed
animals. The control group of free-ranging reindeer had significantly highest PUFA content in the
meat.

Studies on carcass handling techniques like electrical stimulation and pelvic suspension, seasonal
effects for different animal categories on carcass composition, various meat quality attributes
(including sensory analysis) and chemical composition as well as continuing work on the relationship
between diet and meat composition are currently on-going in Alaska and Scandinavia. Qur knowledge
about various factors affecting reindeer meat quality has increased significantly over the last 25 years,
but there is still information missing particularly regarding the interaction between production
systems, slaughter handling techniques and ultimate meat quality.
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Renkott — 4r det alltid mort, gott och nyttigt?

Eva Wiklund', Gunnar Malmfors® & Greg Finstad'
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Smak, moérhet och niringsinnehill dr egenskaper som vérderas hogt av konsumenter som de viktigaste
1 forhillande till kottets dtkvalitet. Konsumenternas asikter blir allt viktigare for kéttindustrin och pro-
duktionssystem som haller djuren pa bete under stoérre delen av aret (som ocksa géller for rennéringen)
betraktas som mer djurvénliga och etiska jamfort med den mer kommersiella produktionen av nét- och
griskott eller kyckling. Renkétt dr en hogkvalitativ produkt som ocksa har ett flertal andra egenskaper
som tilltalar den hélsomedvetna konsumenten som tex. lagt fettinnehall, fordelaktig fettsam-
mansittning och hogt innehall av mineraler. Olika konsumentgrupper kan naturligtvis foredra olika
egenskaper 1 kottet, men generellt dr det viktigt att kottets kvalitet varierar sa lite som mgjligt, den bor
vara den samma vid varje koptillfalle. Foljande artikel kommer att ge en 6versiktlig beskrivning av
forskning relaterad till renkottets kvalitet.

DFD (Dark, Firm, Dry) kétt med hoga pH-virden ér ett kvalitetsproblem som kan drabba koétt fean alla
djurslag. Detta kott har dalig hallbarhet speciellt 1 en vakumforpackning, men andra egenskaper som
kottets firg, morhet och vattenhallande formaga paverkas ocksa av DFD. Hoga pH-vérden 1 renkott
har visats bero pa stress 1 samband med slakthantering och pa dalig néringsstatus hos djuren. Ett flertal
undersdkningar pa t.ex. nét- och lammkétt har rapporterat att en variation 1 pH-vérde och glykogen-
innehall har stor betydelse for kottets morhet. Renkott har daremot visats vara mycket mort oberoende
av pH-vérde, vilket har forklarats bero pa en hog aktivitet av proteinnedbrytning efter slakt men ocksa
pa sma muskelfibrer i1 renkottet.

Tidigare undersokningar har demonstrerat att fettsyrasammanséttningen 1 kétt forandras beroende pa
vad djuren dter. Allmént géller att 1 kott fran betande djur finns en hogre andel fleromittade fettsyror
(PUFA) jamfort med djur som utfodrats med spannmalsbaserade foder. Renkott har visats ha en
relativt hog andel PUFA och sarskilt de sk. omega-3 PUFA. Det ar vilkint att PUFA [itt oxiderar och
de kan darfor paverkas av foradlingmetoder som t.ex. torkning och rokning. En trdnad smakpanel
bedomde att kott fran renar som utfodrats med kommersiellt renfoder smakade mer lever och sott och
hade mindre bismaker (som t.ex. gris, vilt och ren) jamfort med kott fean naturbetande renar. I en
konsumentundersokning av samma typer av renkott foredrog 50 procent av konsumenterna beteskott
och 50 procent foredrog koétt fran utfodrade renar.

Den senaste forskningen har studerat nya foderblandningar dir ingredienser som linfté och fiskmjol
har utvarderats. Linfrokaka som tillsats i renpellets gav kéttet en fettsammanséttning som paminde om
den 1 kott fran naturbetande renar, d.v.s. kéttet inneh6ll mer PUFA édn kott fran renar som utfodrats
med normala pellets. I forsok dar fiskmjol har anvints som proteintillskott i renfoder visades ett bra
foderutnyttjande och god tillvixt hos renama och inga negativa effekter pa renkottets smak kunde
pavisas varken av en trinad smakpanel eller vid en konsumentundersokning. Fettsammanséttningen 1
kottet paverkades marginellt av tillsatsen av fiskmjol jamfort med normalfodret baserat pa sojaprotein.
Kott fran kontrollgruppen av naturbetande renar hade det signifikant hogsta innehallet av PUFA.
Pagaende forskning i Alaska och Skandinaven handlar om slaktkroppshantering (tekniker som el-
stimulering och béickenhingning), sdsongsvariationer for olika djurkategorier 1 kéttets kemiska profil,
kottkvalitetsegenskaper och slaktkroppssammansittning. Fortsatta studier av sambanden mellan
fodertyp och kottkvalitet pagar ocksa. Kunskapen om de olika faktorer som paverkar renkéttets
kvalitet har 6kat patagligt under de senaste 25 aren, men fortfarande saknas en del fakta nir det géller
sambanden mellan produktionssystem, slakthantering och kéttkvalitet.
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Previous studies indicate that reindeer meat may be rich in healthy unsaturated fatty acids, so-called omega-3
fatty acids. Intake of omega-3 fatty acids may decrease the risk ofi cardiac diseases. Reindeer meat and food
products from reindeers may also contain important essential vitamins. Liver, bone marrow and fat are also tra-
ditionally used as food in addition to meat.

Today, persistent organic pollutants (POPs), for example PCB and DDT, will be found in traditional food like
reindeer meat. These compounds may be transported many thousands of kilometres away from the pollution
source by the atmosphere and therefore it is possible to find them all over the world. Many POPs are soluble in
fat and persistent in nature. As a result they may concentrate in the food web. The marine food web is most
exposed to this phenomenon and animals in the terrestrial ecosystem, for example reindeer, are expected to have
low content of POPs.

Heavy metals, for example lead and cadmium, are also susceptible to be transported long distances by air
currents. When deposited on land, lichens and plants may take up heavy metals. As a result grazing animals may
be affected by heavy metal pollution. A previous study performed by the Norwegian Food Safety Authority
indicates high amounts of cadmium in reindeer liver and kidney.

Finnmark in northern Norway has a reindeer herd ofi approximately 140 000 animals. For some Sami families
reindeer meat is an important source of income and an ordinary part ofi the dict. The Centre for Sami Health
Research at the University of Tromse has performed a study to investigate whether reindeer meat/reindeer
products can be classified as nutritious and safe food. Samples were taken from 31 reindeers grazing in seven
different herding districts in Finnmark and Nordland. From each animal four different samples were analyzed,
meat, liver, bone marrow and fat. The levels ofia number of compounds were monitored in each sample; fat- and
water soluble vitamins, saturated and unsaturated fatty acids, PCB, DDT, brominated flame retardants,
chlorinated pesticides and some heavy metals, for example lead, cadmium and nickel. Results from the study
will be presented during the conference.

Renkott - hdlsosam och trygg mat?

Tidigare studier antyder att renkétt/renprodukter kan innehalla betydande méngder av hilsosamma fleromittade
fettsyror, sa kallade omega-3 fettsyror. Intag av "omega-3” fettsyror minskar risken for hjért- och kirlsjukdomar.
Renprodukter kan dven vara en viktig kélla till essentiella vitaminer. Traditionellt sett anvinds inte bara kott utan
dven lever, benmirg och fett som livsmedel.

Idag aterfinns persistenta organiska miljogifter, till exempel PCB och DDT, 4ven i traditionell kost som renkoétt.
Dessa foreningar kan transporteras manga tusen kilometer fran den ursprungliga utslippskéllan med atmosfiren
och gar dirfor att finna overallt pa jorden. Eftersom manga av de organiska miljogifterna dr fettlosliga och
svarnedbrytbara koncentreras de i niringskedjan. Virst utsatt r den marina niringsvaven. Djur som tillhor den
terrestra naringskedjan, diribland ren, forvintas ha laga nivaer av organiska miljogifter men fa studier har gjorts
pa norska renar.

Tungmetaller, till exempel bly och kadmium, kan transporteras partikelbundet med Iuftstrémmar for att sedan tas
upp av vixter och lavar vid deponering. Betande djur kan pa grund av detta vara utsatt for tungmetallfororening
och darfor ar det intressant att undersoka tungmetallhalten i renkétt. En tidigare undersdkning av Mattillsynet i
Norge antyder forhdjda halter kadmium i lever och njure fran ren.

I Finnmark i Nordnorge finns idag en renstam pa ungefar 140 000 djur. Renkétt innebér en viktig inkomstkilla
for manga samefamiljer och en naturlig del i deras kosthall. Under 2005 och 2006 har Senter for Samisk helse-
forskning vid Universitetet 1 Tromse bedrivit en studie for att underséka om renkétt och renprodukter kan klas-
sificeras som sund och trygg mat. Totalt har det tagits prover fran 31 renar i sju olika renbetesdistrikt i Finnmark
och Nordland. Fran varje djur har fyra olika organ analyserats; kott, benmarg, lever och fett. Nivan av vatten-
och fettlosliga vitaminer, méttade och fleromittade fettsyror, PCB, DDT, bromerade flamskyddsmedel,
klorerade pesticider och ett urval tungmetaller, diribland bly, kadmium och nickel har analyserats i dessa prover.
Resultat fran studien kommer att presenteras under konferensen.
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Wild reindeer in Norway, presently (winter 2005-06) numbering some 25 000 animals, are found in 23
more or less separated areas in the mountainous southern part of the country. All herds are hunted and
management is organized in close cooperation between owner organizations and state agencies. [ will
provide a historical review of the wild reindeer management and research in Norway and conclude
with the present situation. We identify three types of wild reindeer on basis of their origin: (1) the
original wild reindeer with minor influence from previous domestic reindeer herding activities
(Snohetta, Rondane and Selenkletten), (2) wild reindeer with some influx of animals from past
domestic reindeer herding in the area (Nordfjella, Hardangervidda, Setesdal-Ryfylke) and (3) feral
reindeer with a semi-domestic origin (reindeer released or escaped from past reindeer husbandry units
(Forolhogna, Ottadalen North og Ottadalen South, Norefjell-Reinsjofjell and several smaller areas). In
Norway, genetic origin (wild or semi-domestic), body size and reproductive performance of reindeer
differs among areas. Feral reindeer have higher body weights and enjoy higher reproductive rates than
their originally wild counterparts. These differences may partially be explained by differences in food
quality and availability among the populations. However, there is a growing suspicion that other
explanatory factors are also involved. Wild reindeer are more vigilant and show longer fright and
flight distances than feral reindeer. Number of animals harvested was 4817, or ca. 20% of the total
population in 2005, but varies between 40% in feral reindeer areas to below 20% in some of the
“wild” reindeer areas. Causal factors behind this variation include differences in age at maturation,
postnatal calf mortality and herd structure. The Norwegian Institute for nature research (NINA) in
cooperation with the Directorate for nature management (DN) allocate considerable resources to
monitoring wild reindeer herds and pastures, especially winter pastures. A total of seven wild reindeer
arcas are monitored annually (the monitoring program was initiated in 1991), recording calf
recruitment rates in nursery bands in June/July from aerial photographs and herd composition from
ground counts of rutting groups in September/October. Carcass weights and mandibles are sampled at
regular intervals from harvested animals in the same areas in order to investigate reindeer body weight
development. The botanical part of the monitoring program is concentrated on lichen regrowth in
areas under variable reindeer grazing pressure, and annual measurements of radiocesium load in plants
and reindeer meat from fall-out areas following the Tsjernobyl accident in 1986. Reindeer research
relating to the wild reindeer herds in southern Norway is mainly conducted by NINA in Trondheim
and the Biology Institute, University of Oslo. Most mountain ranges and wild reindeer populations in
Norway are experiencing an increase and expansion of human use, including infrastructure such as
road and power-lines, and private cabins, tourism/recreation, etc. Present research activities focus on
wild reindeer area use, behaviour and activity budgets in selected areas on a 24 hour and a seasonal
basis by use of GPS technology. An important part of the ongoing projects emphasizes a close
monitoring and investigation of reindeer behaviour and activity in relation to human activities and
infrastructure. Furthermore, development and quality control of methods for measurement of response
towards anthropogenic activities and population reproduction and early calf mortality are included in
the research activities.
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Villrein 1 Norge - populasjonsekologi, forvaltning og;jakt

Eigil Reimers
Universitetet 1 Oslo, Biologisk institutt, Boks 1066, 0316 Oslo og Norges veterinerhogskole, Institutt for
basalfag og akvamedisin, , Boks 8146 Dep, 0033 Oslo (eigil.reimers@bio.uio.no).

Villreinen 1 Norge utgjor 1 2005-06 en vinterbestand pa ca. 25 000 dyr fordelt pa 23 stort sett isolerte
villreinomrader som jaktelig sett forvaltes enkeltvis og i et samarbeid mellom rettighetshavere og
statlige forvaltningsorganer. Presentasjonen gir en historisk fremstilling av villreinforvaltningen 1
Norge og den forskningsutvikling som ligger bak dagens situasjon. Vi har tre typer villrein 1 Norge:
(1) den opprinnelige med liten tamreininnblanding karakterisert ved omradene Snohetta, Rondane og
Selenkletten, (2) villrein med varierende innslag av tamreinpavirkning (Nordfjella, Hardangervidda,
Setesdal-Ryfylke) og (3) villrein med tamreinopphav, dvs. forvillet tamrein (Forolhogna, Ottadalen
Nord og Ottadalen Syd, Norefjell-Reinsjofjell og en rekke mindre omrader). Reinens kroppsvekter i
kategori 3-omradene er vesentlig hoyere enn de 1 kategori 1 og 2. Forskjeller 1 beiteforhold omradene 1
mellom er nok medvirkende arsak, men adferdsundersekelser som omfatter vaksomhetsadferd og
frykt- og fluktadferd i ulike omrader tyder pa at vaktsomhet og aktivitetsmenster kan vere andre,
viktige pavirkningsfaktorer. Avkastningen 1 form av felte dyr var i 2005 ca 20% av samlet vinter-
bestand, men varierer mellom 40% 1 omrader der kroppsvektene er store til under 20% der reinen har
lavere kroppsvekter. Forklaringsfaktorer omfatter forskjeller knyttet til alder for kjonnsmodning og re-
produksjon, postnatal kalvededlighet og kjonns- og alderssammensetning i de ulike villreinomradene.
Norsk villreinforvaltning 1 regi av Norsk institutt for naturforskning (NINA)/Direktoratet for natur-
forvaltning (DN) satser store ressurser pa overvakning av villrein og deres beiter, serlig vinterbeiter.
Til sammen syv spesielt utvalgte villreinomrader overvakes arlig (start 1991) med flyfotografering av
fostringsflokker i1 juni/juli for a bestemme kalvetilvekst og bakkeregistreringer om hesten for a
bestemme bestandsstruktur. Med jevne mellomrom innsamles ogsa kjever og slaktevekter fra host-
jakten for a vurdere reinens kondisjonsutvikling 1 overvakningsomradene. I den botaniske del av
overvakningsaktivitetene males gjenvekst av lav 1 omrader utsatt for vekslende beitepress og radio-
cesiumbelastningen etter Tsjernobylulykken 1 1986 1 naeringsplanter og 1 kjettprover fra felt villrein i
de omradene som ble hardest rammet av nedfall. Villreinforskningen er serlig lokalisert til NINA og
Universitetet 1 Oslo. Forskningsaktivitetene omfatter maling av reinens adferd og aktivitet gjennom
dognet og dyrenes sesongmessige omradebruk i relasjon til menneskelig infrastruktur i utvalgte
omrader ved hjelp av bl.a. GPS-instrumentering og utvikling og kvalitetskontroll av metodeverktoy til
bestemmelse av reproduksjon og tidlig kalvededlighet.
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Satellite images — an important tool for mapping and
monitoring reindeer ranges in northern Fennoscandia.

Bernt Johansen
Senior Researcher, Norut Information Technology, N-9294 Tromse (bernt. johansen@itek.norut.no).

In the period 1970 to 1990 the reindeer population in the Finnmark expanded from about 90 000
animals to more than 200 000. The result was a considerable decline in lichen cover within the winter
ranges, a significant decrease in reindeer body-weights, increased mortality rates, especially during
winters, and low calving capacity for several siidas/districts within the arca. Additional to the changes
in the nature, considerable changes have occurred in the Sami society, as well, during the past decades.
Particularly from the 1960s reindeer management has been rapidly modernising. Traditionally the
principal element in the reindeer husbandry in northermn Fennoscandia has been to secure an
appropriate balance between winter and summer ranges. The depletion of the winter ranges has
interrupted this balance. Several scientific reports have documented the unfavourable status for the
winter ranges. The experiences from Norway are also valid for the reindeer herding in both Finland
and Sweden. Updated maps are though important to keep track of the changes going on within the
reindeer range areas.

This presentation describes how satellite data have contributed to the mapping and monitoring of the
reindeer ranges through the past decades. Especially the lichen heaths and lichen woodland have
proven to be casily detectable by use of satellite data due to high reflectance in the visible part of the
electromagnetic spectrum compared to most other types of vegetation. The differences in spectral
pattern for different vegetation types are used to classify vegetation units into spectral classes. By
integrating different types of ancillary data, spectrally classified images can be converted into
vegetation maps. The methods for creation of vegetation map are well established among researchers
in Scandinavia. Norut Information Technology has used the method to work out vegetation maps for
large areas for northern Scandinavia, including Kola Peninsula. The seamless map created for areas in
Norway have a ground resolution of 30 meters, while areas in Finland and Sweden are presented with
a resolution of 100 meters. Areas on Kola Peninsula are so far only worked out as pre-classified
images due to lack of ancillary map data.

From the vegetation maps produced different types of information important for the reindeer herding
can be extracted. The occurrence and distribution of lichen heaths and woodland is important for the
management of the reindeer winter ranges. Changes in the lichen cover on Finnmarksvidda are
described by use of several satellite images from the period 1973-2000. The green biomass in different
summer ranges can be extracted using vegetation indexes. By comparing data concerning grazing
conditions to other herding parameters a more holistic picture of the herding activity can be obtained.
A preliminary approach of this type of comparison is worked out for herding areas in Western
Finnmark. Similar approaches can now be performed for large areas in northern Fennoscandia.
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Satellittdata — et viktig hjelpemiddel innen kartlegging og
overvéking av reinbeiteomrader pa Nordkalotten

Bernt Johansen
Seniorforsker, Norut Informasjonsteknologi, 9294 Tromse (bernt. johansen@itek.norut.no).

I perioden 1970 til 1990 okte reintallet i Finnmark fra 90 000 dyr til mer enn 200 000. Denne okningen
1 reintallet fikk effekter for reindrifta 1 fylket pa ulik vis. Vinterbeitene 1 fylket ble kraftig forringet
gjennom reduksjon 1 lavdekket. Vekttall og kalvingsrate ble redusert, samtidig som flere distrikt
opplevde okt dedelighet. I samme periode gjennomgikk naringa en betydelig moderniseringsprosess.
Moderne hjelpemidler som snescooter, terrengsykler og helikopter ble introdusert 1 reindrifta. Rein-
drifta er en naturbasert naring og har tilpasset seg bruk av ulike beiteomrader gjennom ulike tider pa
aret. Et viktig element 1 naringa har vert a sikre en god balanse mellom tilgangen til gode vinter- og
sommerbeiter. Den gradvise forringelsen av vinterbeitene 1 Indre Finnmark har svekket denne
balansen. En rekke forskningsrapporter dokumenterer endringene som har pagatt. Erfaringene for
norsk side har gyldighet ogsa i Finland og Sverige. Vinterbeitene er her knyttet til lavrike furuskoger
med skogsdrifta som et forstyrrende element.

Denne presentasjonen beskriver pa hvilken mate satellittdata har bidratt til overvaking og kartlegging
av reinbeiteomrader gjennom de siste artier. Spesielt har det vist seg at lavrike vegetasjonstyper er
velegnet for kartlegging og overvaking basert pa data fra optiske satellitter. Reflektansen i1 lavrike
vegetasjonstyper er signifikant forskjellig fra andre vegetasjonstyper, spesielt 1 den synlige delen av
spekteret. Det forholdet at ulike vegetasjonstyper har forskjellig reflektansmonster brukes til a
klassifisere vegetasjonsdekket. Klassifiserte produkt bearbeides videre til vegetasjonskart ved a
integrere forskjellige typer tilleggsdata. Metoden for produksjon av vegetasjonskart pa denne maten er
1 dag godt innarbeidet 1 flere forskningsmilje 1 Skandinavia. Norut I'T har kartlagt store deler av Nord-
kalotten, inkludert Kolahalveya. For norske omrader finnes denne type kart med en opplosning pa 30
m. For omradene i Sverige og Finland er kartene framstilt med en opplesning pa 100 m. For Kola-
halveya finnes dette kartmaterialet kun som et pre-klassifisert produkt. Dette fordi en her mangler
gode tilleggsdata.

Fra dette kartmaterialet kan en ekstrahere informasjon som er av stor betydning for reindrifta. Status
og forckomst av lavheier og lavrike skogstyper er viktig informasjon om vinterbeitene pa Nord-
kalotten. Endringene i lavdekket pa Finnmarksvidda er beskrevet gjennom en serie av satellittbilder fra
perioden 1973-2000. Produksjonsforhold i ulike sommerbeiteomrader kan utledes gjennom vege-
tasjonsindekser utarbeidet pa grunnlag av satellittdata. Ved a sammenstille denne type data med
produksjonstall fra reindrifta kan et mer helhetlig bilde av hele drifta oppnas. Denne type sammen-
stilling av data fra ulike fagomrader er forsekt for Vest-Finnmark reinbeiteomrade. Tilsvarende
sammenstillinger kan 1 dag gjores for store deler av reindriftsomradet pa Nordkalotten.
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Effects of reindeer grazing on tundra ecosystems

Johan Olofsson
Umed University, Department of Ecology and Environmental Science, S-901 87 Umed Sweden.
(johan.Olofsson@emg.umu. s¢).

The dwarf-shrub dominated vegetation has been replaced by grass-dominated vegetation in areas
heavily grazed and trampled by reindeer. The grass-dominated vegetation is associated with a higher
litter and soil organic matter (SOM) quality, higher nutrient availability and higher soil temperatures.
Greenhouse experiments have shown that neither higher SOM nor higher temperature increased N
mineralization rates and growth rate of grasses on their own, but the combination of higher
temperatures and higher SOM quality had strong positive effects on nitrogen mineralization and plant
growth. Moreover, a transplantation experiment has shown that grass-dominated vegetation from
heavily grazed areas changed little when grazing and trampling pressure were reduced for three years.
In contrast, the dwarf shrub-dominated vegetation in the lightly grazed arca changed rapidly into
grasslands when the grazing pressure was enhanced. Reestablishment ofi dwarfi shrubs appears to be
both seed- and microsite-limited, but it appears that dwarf shrubs may be able to re-establish in
previously heavily grazed vegetation in the absence ofireindeer.

Effekter av renbete pa fjéllekosystem

Rishedsvegetation ersitts av grisdominerad vegetation som betas och trampas intensivt av renar. Den
grasdominerade vegetationen dr associerad med hogkvalitativ forna och organiskt material 1 jorden
(SOM), hog néringstillgang och hog marktemperatur. Vaxthusexperiment har visat att varken en hogre
kvalitet pa SOM eller forhojda marktemperaturer 6kar kvavemineraliseringen eller tillvixten av grés
var for sig, men i kombination leder de till en hogre kvdvemineralisering och en snabbare tillvixt av
gras. Ett transplantationsexperiment visar att grasdominerad vegetation fran hart betade omraden inte
forandras om den inte betas i tre ar. Tidigare litt betad risvegetation omvandlas ddremot snabbt till
grismark nir den transplanterades till hart betade omraden. Att atervixten av risvegetationen gar
langsamt beror pa att etableringen begrinsas av lag tillgang pa fron och av brist pa konkurrensfria ytor
dar groddplantor kan etablera sig. Vegetationsforandringen ar dock pa lang sikt formodligen reversibel
eftersom risvixterna kan etablera sig 1 grasvegatationen.
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Reindeer impacts on microclimate and structure ofi forest floor
communities in summer and winter ranges

Otso Suominenl, Teemu Saikkonen' & Kari Miikitalo®
"University of Turku, Section of Ecology, Dept. of Biology, FIN-20014 Abo, Finland (otso.suominen@utu.fi).
“Finnish Forest Research Institute, Rovaniemi Research Unit, Eteliranta 55, FIN-96300 Rovaniemi, Finland.

We studied the impact of reindeer on vegetation, invertebrates, microclimate and soil moisture in both
summer and winter pastures in Finnish Lapland. Winter grazing was studied in lichen dominated pine
forests on both sides ofithe reindeer fence on the Finnish-Russian border in north-eastern Lapland.
Summer grazing was studied using experimental reindeer exclosures in sapling stands in moss
dominated spruce-birch forests in central Lapland. Vegetation was lower in grazed plots in both
summer and winter ranges and the difference was most pronounced for the preferred food plants, such
as Cladina lichens, graminoids (Carex spp., Deschampsia felxuosa) and bilberry (Vaccinium
myrtillus). Air and soil temperature was higher and humidity lower in grazed plots in both summer and
winter ranges. Soil moisture was significantly higher in ungrazed plots in winter ranges under thick
Cladina cover. However, in summer ranges soil moisture was lower inside the exclosures under the
dense birch sapling stand compared to the outside where the reindeer prevented birch growth.

In addition to the soil moisture, the results ofi both vegetation and invertebrate studies suggest that in
Cladina-type winter range a long term protection from grazing leads to cooler and wetter soil and can
even lead to bog formation (paludification). In the Finnish-Russian border, plants typical ofi boggy
vegetation, like Sphagnum mosses, Labrador tea (Ledum palustre) and bog bilberry (Vaccinium
uliginosum), were more common in ungrazed side ofithe fence in Cladina-type sites. Likewise, in the
same sandy pine forests we found spider species characteristic to boggy habitats from the ungrazed
plots. In the moss dominated spruce forests summer grazing had partly opposite impacts. There the
soil was somewhat more wet and even Sphagnum was more frequent in grazed plots.

Effekter av sommar- och vinterbete av ren pd mikroklimat och
skogsvegetationen

Vi studerade hur ren paverkar vegetation, evertebrater, mikroklimat och jordfuktighet i sommar- och
vinterbetesmarker i finska Lappland. For vinterbete vi utnyttjade renstingslet pa grinsen mot Ryssland
1 nord-ostra Lappland och for sommarbete forskningshign 1 skogsplanteringar 1 mossrika granskogar i
centrala Lappland. Vegetation var lagre 1 betade vtor 1 bade habitaten och skillnaden var storst for de
mest utnyttjade fodovixterna, t.ex. renlavar (Cladina spp.), gras (Carex spp., Deschampsia flexuosa)
och blabar (Vaccinium myrtillus). Luft- och marktemperaturer var hogre och luftfuktigheten lagre i
betade ytor 1 bada habitaten. Jordfuktigheten var hogre i1 obetade ytor med tjock lavmatta 1
vinterbetesmarkema, medan jorden var torrare i betade ytor i sommarbetade skogsplanteringar. Det
fanns gott om bjorksly inom hignen men lite utanfor pa grund av hard betning.

Resultaten antyder att 1 Cladina-typ vinterbetesmarker leder langvarigt skydd fran renbete till vatare
och kallare mark vilket 1 sin tur kan tiankas leda till forsumpning. I renlavdominerade furuskogar vid
ryska griansen forekom karaktirsvixter for sumpig mark, som vitmossa (Sphagnum spp.), skvattram
(Ledum palustre) och odon (Vaccinium uliginosum), oftare pad obetade ytor. Likasd hittade vi fler
spindelarter typiska for sumpiga habitaten fran obetade ytor vid ryska gransen. I de sommarbetade
mossdominerade granskogarna hade renens paverkan en delvis motsatt effekt. Déar var jorden fuktigare
1 betade ytor och vitmossa forekom oftare i de betade ytorna.
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Arctic ungulate grazing does not necessarily increase tundra
fertility

Christian Uhlig
Bioforsk Nord, N-9292 Tromse (christian.uhlig@bioforsk.no).

Mammalian herbivores can generally affect soil nutrients and nutrient cycling through their defecation and
trampling. For arctic ungulates it is generally supposed that their direct consumption of plants normally enhances
nutrient cycling, as urine and faeces create an organic soil nutrient pool where nutrient release tends to be faster
than nutrient release from litter. However, recent studies found that reindeer grazing ofi lichen-dominated eco-
systems in Fennoscandia can cause severe soil degradation. The overall aim of this paper is to explain these
obviously opposing findings by reviewing reported impacts of herbivores on pasture fertility. It was found that
herbivores may affect pasture fertility in all possible ways: positively, negatively or not detectable. The overall
character of ecosystems response to herbivory grazing appears to be related to its ability to utilize herbivory en-
hanced bioavailable nutrients for primary production, and consequently its long time feed back on nutrient
cycling. Thus, at sites were herbivory increase nutrient cycling this is likely to increase soil and thus pasture
fertility. The opposite can be expected at sites where herbivores influence negatively on nutrient cycling. By
applying this perception on the lichen-dominated winter pastures at Finnmarksvidda the following is found.
Labile nutrients from dung and urine become bioavailable in a period with low biological activity and thus low
rates of biological fixation. Furthermore, facces are often dropped into the snow or onto the frozen ground and
thus do not immediately enter the soil nutrient pool. The seasonally delay between herbivory release of nutrients
during winter and their biological assimilation in summer certainly increases risks for nutrient losses, especially
during spring melt periods. Furthermore, the retention of nutrients within a pasture is highly dependent on its
cation exchange capacity (CEC). The CEC ofi the nutrient poor lichen-dominated tundra at Finnmarksvidda is
highly determined by their organic matter content and its fruticose lichen cover, which both are negatively
influences by reindeer grazing. Thus, detected soil degradation at Finnmarksvidda can, at least partly, be ex-
plained by an incomplete nutrient cycling caused by a combination of seasonally grazing and low soil fertility.
Consequently, it appears that particularly arctic ungulate winter grazing not necessarily increase tundra fertility.

Reinbeite oker ikke nodvendigvis beitenes kvalitet

Beitende pattedyr kan ha stor innvirkning pajordsmonnets fertilitet gjennom tilfering av avfering og trakk. For
arktiske herbivorer som reinsdyr har det hittil vart antatt at de oker beitenes fertilitet. Resultater fra nyere
undersokelse viser derimot at dette ikke er tilfelle for beitene pa Finnmarksvidda, hvor det ble pavist at reinbeite
kan fore til jordforringelse. Hovedmailet med denne presentasjonen er a finne en forklaring pa de apenbart
motsigende pastandene ved 4 sammenstille resultatene om herbivorenes innflytelse pa beitenes fertilitet. Re-
sultatene viser at herbivorer kan pavirke beitenes kvalitet pa alle tenkbare mater: positiv, negativ og ikke mal-
bart. Generelt viser det seg at ekosystemets respons pa beiting er avhengig av dets evne til a nyttiggjere seg
avforingens nzringsstoffer, og dermed dens betydning pa systemets primar- produksjon og naringssyklus. Pa
steder hvor beiting oker den langsiktige naringssyklusen vil dette fore til okt fertilitet og dermed okt beite-
kvalitet. Det motsatte kan derimot forventes pa steder hvor beiting minker nzringssyklusen. Ved a overfore dette
konseptet til de lavdominerte vinterbeitene pa Finnmarksvidda ble folgende funnet. De lett biotilgjengelige
nxringsstoffene fra reinens avforing ble tilfort systemet i en periode med forholdsvis lav biologisk aktivitet som
dermed har liten evne til & fiksere dem. I tillegg havner reinens urin og mekk ofte i sneen eller pa frossen mark,
og blir dermed ikke umiddelbart tilfert jordmonnets naringspool. Den sesongbestemte utsatte tidsforskjell
mellom reinens tilgjengeliggjoring av essensielle nzringsstoffer om vinteren og deres biologiske assimilasjon
oker risikoen for tap av disse, spesielt under snosmeltings perioder om varen. Samtidig bestemmes okosystemets
fiysiske evne til 4 holde pa naringsstoffene av dets kationbyttekapasitet (KAK). Pa de lavdominerte beitene pa
Finnmarksvidda er det humus og reinlav som utgjer det meste av systemets KAK, og begge blir negativ pavirket
av reinbeite. Jordforringelsen pi Finnmarksvidda kan dermed, i hvert fall delvis, forklares gjennom en ukomplett
naringssyklus som resultat av bade beitetidspunkt og en i utgangspunktet lav jordfertilitet. Reinbeite, spesielt om
vinteren, eker dermed ikke nedvendigvis beitenes kvalitet.
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How does forestry affect lichen growth?

Jon Moen, Kristin Palmqvist & Anna Jonsson
Department of Ecology and Environmental Science, Umea University, S-901 87 Umea, Sweden
(jon.moen@emg.umu.sc).

Lichens are a key resource for reindeer during winter. The winter grazing grounds in Sweden are
located in the boreal forest where commercial forestry is also being conducted. Forestry practices will
affect the amount and availability ofi lichens through changes in forest stand structure, through an
increased fragmentation ofi the landscape, through cultivation ofi the soil, and through leaving tree
residues. In this paper we focus on the relationship between variations in forest stand structures and
lichen growth. We describe how lichens function, how variation in environmental factors affects
growth, and a first attempt to construct a model for predicting lichen growth from these factors.

Lichen growth is mainly determined by three factors: the amount ofitime the lichen is wet and active,
the irradiance that reaches the lichen when wet, and the concentration ofi chlorophyll (i.e. the
concentration ofialgae) the lichen contains. The wet time is mainly determined by climate and forest
stand structure through precipitation, humidity, and temperature because lichens lack roots and struc-
tures restricting desiccation. The irradiance that reaches the lichens is strongly dependent on the
openness ofithe stand. The chlorophyll concentration varies between species, but also within a lichen
thallus where the upper parts ofi fruticose, terricolous, lichens have a higher concentration ofi algae
than lower parts.

As a first step to construct a predictive model ofilichen growth, we have focused on estimating their
wet time in relation to air humidity and temperature. We have then regarded wetting and drying as
biophysical processes where the lichen water content equilibrates with the surrounding environment.
Our model predicts the wet time ofi a lichen with high accuracy, but it also highlights species- and
growth form-specific attributes.

Hur paverkar skogsbruket lavtillvaxt?

Lavar dr en nyckelresurs for renar under vintern. Vinterbetesmarkerna i Sverige ligger 1 den boreala
skogen dir ocksa ett kommersiellt skogsbruk bedrivs. Skogsbruket paverkar mangden och tillgédng-
ligheten av lavar genom forindringar i skogsbestindens struktur, genom en ¢kad fragmentering av
lavbarande marker, markberedningsatgarder samt kvarlimnande av avverkningsrester. I detta “paper’
fokuserar vi pa hur variationer i skogsbestandens struktur paverkar lavarnas tillvixt. Vi beskriver hur
lavar fungerar, hur variationer i omvérldsfaktorer paverkar tillvixten, samt ett forsta forsok till att
konstruera en modell for att forutsaga lavtillvéxt utifran dessa faktorer.

Tillvaxten hos lavar bestims i huvudsak av tre faktorer: den tid som lavama &r bléta och darmed
aktiva, ljusintensiteten som nar lavarna nér de édr blota, samt den mangd klorofyll (dvs méngden alger)
som finns i laven. Lavarnas bl&ta tid bestams i1 huvudsak av klimatet och skogsbestandets struktur via
nederbord, luftfuktighet och temperatur eftersom lavar saknar rétter och skydd mot uttorkning. Ljuset
som nar lavarna ir starkt beroende av slutenheten 1 skogsbestandet. Klorofyllméngden varierar bade
mellan olika arter, men ocksd inom en och samma lavindivid ddr de 6vre delara hos buskformiga
marklavar har en hogre mangd alger an lagre delar.

Som ett forsta steg i att konstruera en prediktiv modell for lavtillvaxt har vi fokuserat pa att berdkna
lavarnas bléta tid 1 forhallande till luftfuktighet och temperatur. Vi modellerar detta genom att betrakta
uppblotning och uttorkning av laven som en biofysikalisk process dir lavens vatteninnehall stravar
mot att bilda en jamvikt med nidrmiljons fuktférhallanden. Var modell beskriver en lavs bléta tid med
hog noggrannhet, men den visar ocksa pa art- och vaxtformspecifika drag.
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Predation in wild and domestic reindeer herds

Ilpo Kojola
Finnish Game and Fisheries Research Institute, Oulu Game and Fisheries Research, Tutkijantie 2 E, FIN-90570
Oulu, Finland (ilpo kojola@rktl fi).

Predation impact in wild reindeer and caribou (Rangifer tarandus) populations is suggested to increase
toward south where ungulate communities are more diverse than in the north. Domestication probably
reduces vigilance and increases vulnerability to predation. Furthermore, some other behavioural
responses to predation identified in wild herds cannot evolve functional in reindeer production
systems. In Fennoscandian semi-domesticated reindeer herds also predation is highly different from
that in wild reindeer and caribou. The most important predator in wild populations, wolf (Canis
lupus), has been exterminated from the guild of camivores. Consequently, wolverine (Gulo gulo) that
is mostly scavenging from wolf-killed wild ungulates within wolf territories is actively preying on
reindeer in domestic herds. Substantial decrease in depredation by predators is not likely by means of
changing the herding systems. Predation by golden eagle (Aquila chrysaetos) on calves appears to be
partly compensatory because eagles kill more calves in years when overall calf mortality is increased.
High birth synchrony may decrease predation by brown bears (Ursus arctos) because predation is
concentrated on calves during their first weeks of life.

Predaatio peura- ja porokannoissa

Predaation merkitys peura- ja karibukannoissa voimistunee pohjoisesta etelddn, missd
sorkkaeldinyhteis6t ovat monilajisempia kuin pohjoisessa. Domestikaatio luultavasti vahentii
valppautta ja lisdi alttiutta joutua petojen saaliitksi. Erddt villeissd populaatiossa todetut, predaatiota
vihentavat  kayttdytymismallit eivit myoskddn  voi  kehittyd  toimiviksi  porotalouden
tuotantosysteemissd. Fennoskandian porokantoihin kohdistuva petojen saalistus on keskiméérin varsin
toisenlaista kuin peura- ja karibupopulaatoissa, silld villien kantojen keskeisin peto, susi, on
poronhoitoalueella harvinainen. Tdmén seurauksena ahma néyttdisi omaksuneen poronhoitoalueella
aktiivisemman rooliin kuin susien elinalueilla, missd se kiyttdd ravinnokseen pidasiassa susien
tappamien eldinten haaskoja. Kotkan poronvasoihin kohdistama saalistus nayttid olevan ainakin
osittain kompensatorista, silld predaation merkitys korostuu vuosina jolloin kuolleisuus on
keskimairiisti suurempaa. Vasonnan ajoittumisen voimakas synkronia saattaa vihentdi vasoihin
kohdistuvaa karhupredaatiota, silli vasat jaidvat herkimmin saaliiksi ensimmadisten elinviikkojensa
aikana.
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Social relations and the system of skotesrenar

Asa Nordin
CeSam — Centrum for samisk forskning, Umea universitet, S-901 87 Umed, Sweden
(asa.nordin@cesam.umu.se).

Conflicts between reindeer-herder and property-owner are common today, because they use the land in
different ways. Reindeer-herder and property-owner that earlier had cooperate to survive in area far
away from the power-concentration in Sweden, are meeting cach other in trials today. The elderly
from both groups, remember that there was great relationship between them, when they were young.
Old solidarity and friendship do not exist any longer. The elderly often tell about the system of skdtes-
renar, which had an important significance for the relations between them. The reindeer became
something that both groups were interested in and the reindeer could unite them.

The system of skotesrenar was built upon the fact that non-Sami owned reindeers, which the Sami
herded. The non-Sami were dependent on the reindeers, because the reindeers meant food but were
also important for transports during the winter. For the Sami, the system of skdtesrenar meant had
mouthpiece when they were not able to be at meetings for example. It also meant that they have places
to stay at when they were moving between the different grazing-areas and much more. From a socially
point of view the system of skotesrenar meant that the both groups met and their view upon each other
became more positive. The relation between those two groups were much better, compared with the
relation between reindeer-herders and non-Sami that did not own reindeers. The relation between the
non-Sami groups were not always the best. It obvious that the non-Sami that owned reindeers,
sometimes identified themselves more with the Sami, than with the non-Sami without reindeers. The
system of skotesrenar changed a lot during the 20th century through law-changes, industrialization,
internal sami society changes and changes in the graze.

The system of skotesrenar lost its significance during the last century, which also meant that the
population-groups lost contact with each other. Instead the populations became became more and
more unaware about each others livingcircumstances. Instead alienation became more common. It is
more easily to suit somebody that you do not know, instead of people that you have a lot in common
with. So one can say that the system of skdtesrenar have contributed to a low level of conflicts among
some groups in north Sweden.

! The practice of reindeer belonging to non-Sami herded by Sami.
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Sociala relationer med utgédngspunkt fran skétesrensystemet

Asa Nordin
CeSam-Centrum for samisk forsking, Umea universitet, 901 87 Umed (asa. nordin@cesam.umu.se).

Konflikter mellan renskétare och markégare till foljd av naringsmaéssigt skilda intressen &r inte nagot
ovanligt 1 dag. Den senaste domen kom den 20 januari vid Umeé tingsritt. Bofasta och samer som
tidigare samarbetat med varandra for att underlitta livet i1 ett omrade langt fran landets maktcentra
mots nu som bittra fiender 1 olika rittegangar. De dldre ur bade befolkningsgruppema har minnen om
att det fanns en god relation mellan dem nér de var unga. Gammal gemenskap och vinskap dr som
bortglomd, vad har hint? De aterkommer ofta till skétesrensystemet och vilken betydelse det systemet
hade for de goda relationerna. Renen blev nagot gemensamt som man kunde enas kring.
Skotesrensystemet som avses hir baserades pa att icke-samer dgde renar som de renskétande samerna
ansvarade for. De bofasta var beroende av renarna eftersom de innebar foda, men dven transportdjur
om man inte hade tillgang till hastar, for de renskétande samema innebar systemet hade de hade fasta
stillen att bo pa liangsefter flyttvigen, men dven sprakror da de sjdlva var i fjallen under sommar-
halvaret. Socialt sett innebar skotesrensystemet att de skilda befolkningsgrupperna méttes och att
synen pa varandra blev mer positiv 1 jamforelse med den bofasta gruppen som inte dgde skotesrenar.
Inom den bofasta gruppen uppstod det meningsskiljaktigheter beroende pa om man édgde eller om man
inte dgde renar, konflikten har ddrmed varit mellan olika grupperingar inom den bofasta befolkningen
och inte enbart mot samer. De som dgde renar verkar ha identifierat sig mer och mer ofta stallt sig pa
samma sida som de renskétande samerna och forsvarat deras intressen nédr samerna sjilva inte hade
mojlighet. Skotesrensystemets betydelse fordndrades under 1900-talet bland annat till foljd av lag-
stiftningsférdndringar, industrialiseringsprocessen, inre samiska samhéllsforandringar och betesfor-
utsittningarna.

Genom att skotesrensystemet mer eller mindre upphérde under den andra halvan av 1900-talet
forlorade befolkningsgruppema den naturliga kontakten och kom allt ldngre ifran varandra. I stillet
vixte okunskapen om varandras ndringar och ett framlingskap vixte fram som fordjupas for varje
generation. Det blir genast léttare att stimma nagon som man inte har nagot gemensamt med istillet
for en van. Det finns en konkret episod som visar pa detta. Renama sokte sig ofta ut pa isvagarna som
gick fran timmerhyggena ut till de stérre vigama. Renarna lamnade ofta spillning efter sig, vilket
forstorde isvagarna och det blev tungt for hésten att dra fram timret. Min bofasta informant beréttade
att nér renskétaren kom for att se 6ver sina renar hade han borjat grila pa renskotaren att han inte hade
battre kontroll pa sina renar. Renskotaren hade 1atit honom grila klart, sedan hade han sagt: om nu
renarna ar till sadant stort besvér kan du ju alltid borja med att slakta ut den storsta sarven (rentjur) for
den tillhor dig. Skotesrendgaren sa att han aldrig hade skdmts sa mycket i hela sitt liv och att han
aldrig efter denna episod har grilat pa samerna och deras renar. Det hiar exemplet visar tydligt pa
vilken god effekt skotesrenarna hade for relationerna mellan befolkningsgrupperna.
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Reindeer - source ofiincome or cultural linkage
- an analysis of Sami reindeer management households economies

Niklas Labba
Nordisk Samisk Institut, Bredbuktsnesv. 50, N-9520 Kautokeino, Norge (n.labba@nsi.no).

The aim ofi this partial study is to analyse how the economies of: different reindeer management
households are structured. Further, how they are adapting to the economic conditions for maximizing
carnings, ifi profit maximizing is the goal. Earlier research demonstrates that different regions provides
various terms. Consequently there exists a different economic structure among different households.
Based on a selection of households from districts /villages from a range of geographical locations,
management patterns, and region size, different economic structures are searched for. Households with
similar economic structures are group in categorics. The standard deviation confirm whether the
grouping in categories. Sami Reindeer Management in Norway and Sweden has during the period
from 1993 to 2003 provided recognized slaughterhouses with an even quantum of meat supply. That
indicates that it probably is the same set of factors that influence the slaughter quantities ofi both
countries. The differences in economic structure among the reindeer management households imply
that there is no institution regulation or distributing the economy of' reindeer management households.
The relationship between the stock value of reindeer and the commercial value of reindeer meat, with
in each household, suggests whether there is an accumulation in herd size and its magnitude. The herd
increment depends on the competitive situation between the households in the district/village. As a
single household cannot influence wholesale price ofi reindeer meat, the sales quantum is the single
factor that can influence total sales. The struggle for herd increment, due to the competitive situation,
prevents the household from a maximum slaughter quantum, which thereby reduce the returns from
reindeer management. Later common factors for the different structures are sought for, analysed and
finally discussed. The indication is that neither sale price ofireindeer meat or line ofipolitics influence
sales quantum.

Renen - inkomstkélla eller kulturfiste

-en analys av samiska renskotarhushalls ekonomi

Syftet 1 denna delstudie ér att analysera hur olika renskétarhushalls ekonomi ér strukturerad. Och hur
de tillpassar sig de ckonomiska forutsittningar som existerar for att maximera den ekonomiska
avkastningen, i de fall en ekonomisk vinstmaximering 4r malsattningen. Tidigare forskning visar att
renskotselomraden uppvisar skilda betingelser. Det medfor att det existerar olika ekonomiska
strukturer hos renskotarhushallen. Genom ett urval av hushall 1 olika distrikt och samebyar baserat pa
geografisk lokalisering, driftsmonster och renskotselsomradesstorlek soks olika ekonomiska
strukturer. Hushall med liknade ekonomisk struktur grupperas i kategorier. Standardavvikelsen
bekriftar om hushallen bildar en hushallskategori. Den samiska renskétseln 1 Norge och renskétseln
Sverige har fran ar 1993 till ar 2003 haft en kvantitetsméssigt jamn kottforsiljning till godkénda
slakterier. Det indikerar att det troligtvis 4r samma faktorer som paverkar landemas slaktkvantitet.
Olikheterna 1 den ekonomiska strukturen hos renskétarhushallen tyder pa att det inte finns nagon
institution som reglerar eller fordelar renskotarhushallens ekonomi. Forhallandet mellan lagervarde av
renar och forséljningsvardet av renkoétt, 1 det enskilda hushallet, askadliggér om det foreligger nagon
tillvaxt 1 renantalet och tillvaxtens storlek. Tillvdxten i renantalet beror av den konkurrenssituation
som finns mellan hushallen inom distriktet/samebyn. Da ett enskilt hushall inte kan paverka
uppkopspriset av renkdtt dr forsdljningskvantiteten det enda som kan paverka omséttningen. Stravan
efter att uppna ett hogre renantal, pa grund av konkurrenssituationen, forhindrar hushallet att gora ett
maximalt slaktuttag vilket ddrmed minskar avkastningen fran renskoétseln. Sedan soks gemensamma
faktorer for de olika ckonomiska strukturerna vilka analyseras och ligger till grund for slut-
diskussionen. Allt pekar mot att slaktkvantiteten inte paverkas av uppk&pspriset pa renkétt eller av
politiska tilltag.


mailto:n.labba@nsi.no

51

Economic research of reindeer husbandry in Finland

Juhani Kettunen
Finnish Game and Fisheries Research Institute, P.O.BOX 2, FIN-00791 Helsinki, Finland
(juhani kettunen@rktl.fi).

Reindeer husbandry is an old means of livelihood that still has an effect on both economy and employment in the
area that covers more than a third of the Finnish area. Reindeer husbandry in Finland was intensified during the
last decades of 1900s by rapid development of technology when snowmobiles, motor bikes and helicopters
renewed traditional approaches. Also the additional feeding of reindeers starting gradually in 1960s changed the
economic nature of the reindeer management. Furthermore, the medication of reindeers started to be developed.
Reindeer research in Finland started at the end of 1950s. First projects aimed at studying the damages of the
reindeers on the agriculture. In addition to that also feeding, breeding and animal medication were studied.
Starting from 1980s the research concentrated in pasture ecology, in animal behavior and reindeer physiology.
The economic research of reindeer husbandry started at the very last years of 1900s. It was motivated and
activated by great changes in Finnish economy. Regulated food markets were opened to free competition. Also,
the systems of subsidies differed greatly from carlier practice and required more intensive production of
information.

In the following paper, I shall summarize the economic research of reindeer husbandry in Finland. I use the
national “Reindeer Husbandry Research Programme 2003-2007" as a frame of the presentation. The program has
created a common basis for research planning, research evaluation and reindeer research policy. There are three
main themes in the program: The production of reindeer meat, Reindeer and tourism and Reindeer husbandry as
an aspect of society. The themes are prioritized in ten research areas under focus. The research has also been
active in many of the focused areas like the Future studies on reindeer husbandry, Information management,
Profitability of reindeer management and Reindeer and tourism.

Porotalouden taloudellinen tutkimus Suomessa

Porotalous on ikimuistoinen elinkeino, jolla on edelleen taloudellista ja tydllisyyteen vaikuttavaa merkitysti
alueella, joka kattaa yli kolmanncksen Suomen pinta-alasta. Poronhoito tchostui Suomessa 1900-luvun
viimeisind vuosikymmenini erittdin nopeasti, kun tekniikka, erityisesti moottorikelkat, ménkijat, helikopterit ja
nykyaikainen ticto- ja tietoliikennetekniikka uudistivat perinteiset tydtavat. Myos 1960- ja -70-luvuilta alkaen
vleistynyt porojen lisdruokinta muutti vihitellen poronhoidon luonnetta taloudellisena toimintana. Niinikddn
porojen 1i44kint4 alkoi kehittya.

Porontutkimus kéynnistyi Suomessa 1950-luvun lopulla. Aluksi selvitettiin porojen aiheuttamia vahinkoja
maataloudessa, tutkittiin porojen ruokintaa ja aloitettiin porojen loislddkintdin ja eldinjalostukseen liittyvit
kokeet. 1980-luvulta alkaen porontutkimus keskittyi laidunten ekologiaan, poron kiyttiytymiseen ja poron elin-
toimintoihin.

Porotalouden taloudellinen tutkimus alkoi Suomessa vasta aivan 1900-luvun viimeisini vuosina. Keskeisimpédni
syynd suuriin taloudellisiin muutoksiin ja niiden motivoimaan taloudelliseen tutkimukseen oli Suomen EU-
jasenyys, joka lopullisesti avasi aiemmin suljetut, kansallisesti sddnnellyt elintarvikemarkkinat avoimelle kilpai-
lulle. Toisaalta alkutuotannolle tarkoitetut tukijarjestelmit uvudistettiin tdydellisesti ja uudet, curooppalaiset
tukijirjestelmit edellyttivat merkittavisti laajempaa tictojarjestelmai kuin aiemmat kansalliset kiytannot

Tassd esitelmissd referoidaan lyhyesti tihdn mennessd Suomessa tehtyd porotalouteen liittyviad taloudellista
tutkimusta. Erityisesti esitelmé keskittyy vuosille 2003-2007 laadittuun porotalouden taloudelliseen tutkimus-
ohjelmaan, jonka toteutus on vield kesken, mutta joka on luomut yhteisen keskustelukehikon tutkimuksen
suunnittelulle, -arvioinnille, -rahoitukselle ja porotalouden tutkimuspolitiikalle. Tutkimusohjelmassa on kolme
tutkimuskokonaisuutta: Porolihan tuotanto, Poro- ja matkailu ja Porotalous osana yhteiskuntaa. Tutkimus-
kokonaisuudet on priorisoitu kymmeneen painopistealueeseen, joista mm. porotalouden tulevaisuuteen, poro-
talouden tictohuollon kehittimiseen, porotuotteisiin ja niiden markkinoihin ja poronhoidon kannattavuuteen seki
poromatkailuun liittyvit tutkimuskokonaisuudet ovat kiynnissa.
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Range characterization and grouping of the Swedish reindeer
herding districts

Henrik Lundqvistl, Oje Danell' & Lennart Norell®

'Reindeer Husbandry Unit, Swedish University of Agricultural Sciences, Uppsala Sweden (henrik.lundqvist
@rene.shise). “Unit of Applied Statistics and Mathematics, Swedish University of Agricultural Sciences.
Uppsala Sweden.

The 51 reindeer herding district in Sweden have been characterized and grouped with the support of
multivariate statistical analyses ofi conditions for productivity in reindeer husbandry. Originally 37
indicator variables describing climate, weather events, ice-crust occurrence, vegetation, topography,
insect harassment, and competing infrastructure, were reduced tol5 variables in a stepwise procedure
and used to divide the herding districts into nine major groups. Some ofithe groups were distinctly and
significantly identified, while other groups were less clear and further divided into subgroups. The
grouping ofi herding districts does not follow the current administrative borders. The grouping gives
opportunities for a zonation ofithe reindeer herding area. The results provides possibilities to identify
strengths and weaknesses for individual herding districts with respect to conditions for reindeer
herding, as well as a basis for development ofiproductivity conditions in individual herding districts.

Karaktérisering av renbetesland och gruppering av samebyar 1
det svenska renskotselomradet.

De 51 samebyarna i det svenska renskétselomradet har karakteriserats och gruppindelats med hjélp av
multivariata statistiska analyser av forutsittningar for produktivitet i renskotsel. Analyserna har utgatt
fran 37 indikatorvariabler som beskriver klimat, vaderhdndelser, skarebildning, vegetation, topografi,
insektsstorning och konkurrerande infrastruktur. Dessa har efterhand stegvis reducerats till 15
variabler och anvénts for indelning av samebyarna 1 nio huvudgrupper med avseende pa yttre forut-
sattningar for renskétsel. Nagra av dessa grupper var entydiga och statistiskt sdkerstillda, medan andra
var mindre tydliga och inneholl flera undergrupper. De indelade samebygruppernas utbredning foljer
inte dagens administrativa grinser. Indelning ger underlag for en zonindelning av renskétselomradet.
Resultaten ger magjlighet att kartldgga styrkor och svagheter 1 olika samebyar med avseende pa forut-
sittningar for renskétseln, samt ger underlag for utveckling av samebyarnas produktions-
forutsattningar.
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The relative impacts of several disturbance sources on wild
reindeer in summer

Ingunn Vistnes', Christian Nellemann®, Per Jordhey’ & Ole-Gunnar Steen'

'Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences, P. O. Box
5003, N-1432 As, Norway. Office address (I. Vistnes): Norut-NIBR Finnmark, Follumsvei 33, N-9510 Alta,
Norway (ingunn@fifo.no). *Norwegian Institute of Nature Rescarch, Fakkelgirden, Storhove, N-2624
Lillchammer, Norway. *Norwegian Institute of Nature Research, Tungasletta 2, N-7005 Trondheim, Norway.

Wild reindeer Rangifer tarandus L. inhabit alpine and sub-alpine regions attractive to tourism and
hydro-power development. In the last decades, the tourism industry has grown rapidly through an
increased number of cabin resorts and infrastructure such as National tourist routes. Little is known
about the disturbance effects on reindeer habitat use in summer.

In this study, reindeer distribution in Nordfjella wild reindeer region was mapped through aerial
surveys during 8 years 1983-97. We examined differences in reindeer density in relation to distance to
various potential disturbance sources, and possible barrier effects of infrastructure.

For comparable elevations, reindeer avoided all major disturbance sources, but the disturbance effect
varied with type of disturbance source. Areas < 5.0 km from tourist resorts and major roads were used
less than expected from availability; only 2.0% of all reindeer were observed in these areas which
constituted 39% of the study area. Likewise, reindeer used areas < 2.5 km from tourist trails, power
lines, and minor roads less than expected. Our study is the first to document wild reindeer avoidance
of hiking trails.

Less disturbed areas were used more than expected from availability. Near 86% of all reindeer were
found in the 39% of the study arca classified as undisturbed.

An alpine tourist road crossing the north-western part of the range was apparently perceived as a semi-
permeable barrier to wild reindeer movements. Only three male groups and no females were observed
west of this road during the eight years of our study, despite availability of insect relief habitat and
good grazing conditions.

Wild reindeer may avoid zones reaching several km away from tourist resorts, roads, trails and power
lines, the size of zones depending on the level of disturbance and the availability of less disturbed
habitat. Popular tourist roads may exacerbate habitat loss from avoidance by generating semi-
permeable barriers to migration. Rapid growth in the tourism sector is currently not coordinated at
regional scales. While trails can be re-routed, resorts involve permanent developments. Land use
planning must include significant impact zones around tourist resorts and trails to ensure availability
of undisturbed areas for reindeer.
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De relative eftektene av flere forstyrrelseskilder pé villrein om
sommeren

Ingunn Vistnes', Christian Nellemann®, Per Jordhey’ & Ole-Gunnar Steen'

'Department of Ecology and Natural Resource Management, Norwegian University of Life Sciences, P. O. Box
5003, N-1432 As, Norway. Office address (I. Vistnes): Norut-NIBR Finnmark, Follumsvei 33, N-9510 Alta,
Norway (ingunn@fifo.no). *Norwegian Institute of Nature Rescarch, Fakkelgarden, Storhove, N-2624
Lillchammer, Norway. *Norwegian Institute of Nature Research, Tungasletta 2, N-7005 Trondheim, Norway.

Villrein Rangifer tarandus L. lever 1 alpine og sub-alpine omrader som ogsa er attraktive for turisme
og vannkraftutbygging. Spesielt turistnaeringen har vokst betydelig de siste tiarene gjennom okt
hyttebygging og tilrettelegging av infrastruktur som fieks. nasjonale turistveier. Vi vet i dag lite om
eftekten av menneskeskapt forstyrrelse pa villreinens habitatbruk om sommeren.

I dette studiet ble fordelingen av rein 1 Nordfjella villreinomrade kartlagt gjennom flytellinger over
atte ar i perioden 1983—97. Vi kartla reintetthet i forhold til avstand til potensielle forstyrrelseskilder,
og studerte mulige barriereeftekter av infrastruktur.

For sammenliknbare hoydelag fant vi at reinen vek unna alle storre forstyrrelseskilder, men at eféekten
varierte med type forstyrrelse. Omrader < 5.0 km fra hyttefelt og hovedveier ble brukt mindre enn
forventet fra tilgjengeligheten; kun 2.0% av all rein ble observert i slike omrader, som utgjorde 39%
av studicomradet. Pa samme mate ble omrader < 2.5 km fra merkede turstier, kraftlinjer og mindre
veier brukt mindre enn forventet. Dette studiet er det forste som dokumenterer redusert bruk av om-
rader neer merkede turstier.

Mindre forstyrrede omrader ble brukt mer enn forventet ut fra tilgjengelighet. Naermere 86% av all
reinen ble observert i de 39% av studicomradet som ble klassifisert som uforstyrret.

En nasjonal turistvei 1 den nordvestre delen av studicomradet fungerte trolig delvis som som en
barriere for villreintrekk. Kun tre bukkeflokker og ingen simler ble observert vest for veien gjennom
atte ar med flytellinger, pa tross av god tilgang til luftingsplasser og frodige beiter her.

Villrein kan redusere bruken av flere kilometer brede soner rundt hyttefelt, turistanlegg, veier, loyper
og kraftlinjer. Bredden pa sonene er avhengig av graden av forstyrrelse og tilgjengeligheten av mindre
forstyrrede omrader andre steder. Trafikkerte veier kan forsterke tapet av habitat som allerede er
generert gjennom unnvikelse, ved a virke helt eller delvis som barrierer. Den raske veksten 1 turist-
nzringen er per 1 dag ikke koordinert pa regionalt niva. Mens merkede turstier kan legges om, er
hytter og turistanlegg permanente inngrep. Arealplanleggingen ma inkludere brede influenssoner rundt
turistanlegg og loyper for a sikre tilgjengeligheten av uforstyrrede omrader for villreinen.
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The Impact of off - road vehicle use on reindeer pastures’
vegetation in the vicinity of Bovanenkova gas field, Central
Yamal Peninsula (70°20'N, 68°00'E)

Pajunen, A.l, Forbes, B.Z, Kaarlejérvi, E.3, Kumpula, T.4, Messhtyb, N. & Stammler, F.2
'University of Oulu (anu.pajunen@oulu.fi), *University of Lapland, *University of Turku, ‘University of
Joensuu, “University of Moscow.

Tundra areas in Northwest Russia are traditionally used as reindeer pastures by indigenous Nenets
people. Since the recognition of vast oil and gas deposits in the area in the 1960s pastures have been
split by exploratory drilling, off-road vehicle use, and building pumping stations and pipelines. In this
multidisciplinary research the impact of vehicle tracks was studied from the perspectives of plant
ecology, anthropology, and geography. The study site, Bovanenkova gas field (70°20'N, 68°00'E) is
one of the most promising gas fields in the Yamal Penisula. It is not yet in use, and thus its effect on
vegetation is mainly mechanical. The impact of off-road vehicle drive on vegetation was studied in
three different vegetation types: in willow thicket, Sphagnum bog, and tundra heath. In each of the
vegetation types three old vehicle tracks were chosen with help of a satellite image. The tracks were in
use between 1978 and 1989, and thus the recovery on them had been going on for fifteen years by the
study time in 2005, Six study plots of size 50 cm x 50 cm were set up in the middle of the tracks in
every 12 meters. The six comparison plots were 12 meters aside in the original vegetation. Coverage
of all the plant species, biomass and height of plant groups, depth of thaw, and soil characteristics
were measured in the study plots. In a landscape level the area of tracks and other forms of mechanical
disturbance were estimated with help of a satellite image. The changes in the quality of reindeer
pastures were studied by interviewing Nenets reindeer herders that migrate through the study area.
Within fifteen years recovery after mechanical disturbance the secondary plant communities had
evolved in all the three vegetation types, but they differed remarkably from the original communities.
The most common species groups in tracks of all the types were sedges (Cyperaceae) and granimoids
(Poaceae), whereas willows (Salix spp.), mosses (Bryophyta), and lichens (Lichenophyta) were the
most poor in their recovery. The decrease in total amount of biomass in the tracks compared to the
original vegetation was significant only in Sphagnum bog, where also the increase in active layer in
the tracks was remarkable. These secondary communities would be rich in their value as reindeer
pastures, but their utilization is strongly prevented by other disturbing factors of a gas field such as
glass garbage, noise of the power plants, and dogs of the gas workers.
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Mekaanisen kulutuksen vaikutus porolaidunten kasvillisuuteen
Bovanenkovan kaasukeskuksessa, Jamalin niemimaalla

(70°20'P, 68°00'T)

Pajunen, A.l, Forbes, B.Z, Kaarlejérvi, E.3, Kumpula, T.4, Messhtyb, N.S, Stammler, F.2
'Oulun yliopisto (anu.pajunen@oulu.fi), “Lapin yliopisto, *Turun yliopisto, *Joensuun yliopisto, "Moskovan
yliopisto.

Luoteis-Vendjan tundra-alueet ovat suomensukuisten nenetsien perinteistd laidunmaata. Alueiden
suurten Oljy- ja kaasuvarojen etsinti ja hyddyntiminen aloitettiin 1960 — luvulla, mistd Ightien
koeporaukset, ajoneuvolla ajo, rakennusten ja putkien rakentaminen sekd kemiallinen saastuminen
ovat pirstoneet voimakkaasti porolaitumia. Téassd poikkiticteellisessd tutkimuksessa tutkittiin
kaasukentén rakentamisesta aitheutuvia mekaanisia vaikutuksia kasvillisuuteen seka néiden vaikutusten
laajuutta ja merkitystd alueen poronhoidolle. Tutkimuspaikka oli Bovanenkovan kaasukenttd Keski-
Jamalilla (70°20'P, 68°00'1), joka on alueen merkittidvimpida kaasukeskuksia, mutta jonka
hyodyntaminen on vasta alkuvaiheessaan.

Ajoneuvolla ajo tiettomélld tundralla kiellettiin vuonna 1989. Kuitenkin sitd ennen ajelu oli niin
voimakasta, ettd urille viidentoista vuoden aikana (tutkimusvuosi 2005) kehittynyt sekundaarinen
kasvillisuus erosi tdysin alkuperdisestd. Tutkimusta varten valittiin kolme kasvillisuustyyppié:
pajukko, suo ja tundrakangas, joilta kultakin valittiin satelliittikuvan avulla kolme vanhaa uraa.
Kasvillisuusanalyysissd selvitettiin, miten urien kokonaislajimédrd sekd kasvirvhmien (pajut,
vaivaiskoivu, varvut, heinit, sarat, ruohot, sammalet ja jakilidt) korkeus ja biomassa poikkeavat
alkuperaisestd kasvillisuudesta. Lisdksi mitattiin roudan syvyys ja maaperin vesipitoisuus uralla ja sen
ulkopuolella. Maisematasolla laskettiin satelliittikuvaa apuna kéyttden urien sekd muiden mekaanisen
kulutuksen lihteiden kuten teiden, rakennusten ja putkien osuus alueen kokonaispinta-alasta.
Kasvillisuuden muutosten merkitys porolaidunten laadulle selvitettiin haastattelemalla alueen lépi
laiduntavia nenetsi poronhoitajia.

Viidessatoista vuodessa ajelun lopettamisen jalkeen sekundaarinen kasvillisuus oli kehittynyt kaikille
kasvillisuustyypeille, mutta se poikkesi tdysin alkuperéisesti kasvillisuudesta. Urien yleisimmat kasvit
olivat saroja (Cyperaceae) sekd heinid (Poaceae), kun taas pajuja (Salix spp.), sammalia (Bryophyta) ja
jakalia (Lichenophyta) oli urilla tuskin lainkaan. Kasvillisuuden kokonaisbiomassa urilla oli
alkuperiisestd kasvillisuudesta merkittdvésti alhaisempi vain suolla, missd myds roudan syvyys oli
merkittivisti kasvanut. Tallaiset sekundaariset kasviyhteisot olisivat sarakasvien ja heinien hyvin
ravintoarvon vuoksi hyvid porolaitumia, mutta niiden hyodyntidmistd rajoittaa muut kaasukentin
hairiétekijat kuten lasi- ja metalliroskat, meluhaitat seké kaasutyontekijoiden koirat.
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Reindeer pastures under pressure of gas and oil exploration in
the Russian arctic: Remote Sensing in assessment of impacts

Timo Kumpula
University of Joensuu, Department of Geography, 80101 Joensuu, Finland (timo.kumpula@joensuu.fi).

Aim of the research is to study impacts of oil and gas exploration to reindeer pastures in the Russian
arctic. This research is part of the ongoing research project funded by the Finnish Academy during
2004-2007, Environmental and Social Impacts of Industrial Development in Northem Russia
(ENSINOR).

The research is taken place in the Yamal-Nenets Autonomous Okrug (YNAQ) and in the Nenets
Autonomous Okrug (NAO). Nenets are practicing reindeer husbandry in the area. Gas and oil
exploration is growing rapidly in the area which causes increasing pressures to reindeer herding.
Pressures are environmental, social and economical. Some arcas have become totally unusable or
unaccessible. Various constructions like road, pipelines, quarries and various garbage hinders the use
of traditional migration routes.

Remote sensing data is used to study how large areas have been effected by industrial sites. Important
questions are also: what is the usability of effected areas to reindeer and reindeer herders and what is
the general quality of pastures. Very high resolution remote sensing data produce detailed information
about the effects around the drillings sites and other constructions. Even 5-15 year old all terrain
vehicle tracks are visible in the images.

Remote sensing and GIS data base building is in progress. Main data used to evaluate the current
situation is Very-high-resolution Quickbird-2 satellite images (2.5 meter multispectral and 0.6 m
panchromatic resolution). We have four intensive study sites with Quickbird-2 images (years 2004-
2005). Lower resolution ASTER Terra VNIR (15 m) and Landsat TM (30 m) images are used to cover
larger area. We have build time series of satellite images since late 1960s. Corona spy satellite images
provide the oldest data from 1969. Corona images are black and white with 10 meter resolution. Data
allows building of 35 year long time window to estimate the possible changes.

The first two intensive study areas are in Bovanenkovo, the largest natural gas deposit and industry-
related settlement located well inland on north-central Yamal Peninsula in YNAO. In Bovanenko field
work was started in summer 2005, In 2006 field work will be done in the coastal tundra around
Varandei, site of a recently built marine shipping terminal on the Northern Sea Route and accessible to
several of the major oil deposits in NAO.

Preliminary data processing results indicate that it is possible to evaluate the disturbances from VHR
satellite images and calculate how much area have totally became unusable and also how much of land
have changed from one vegetation type to another due to the petroleum activities.
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Porolaitumet 6ljy- ja kaasuteollisuuden puristuksessa arktisella
Vendjilld: Kaukokartoitus vaikutusten arvioinnin apuna

Timo Kumpula
Joensuun yliopisto, Maantieteen laitos, 80101 Joensuu, Suomi (timo.kumpula@joensuu.fi).

Tutkimuksen tarkoituksena on 6ljy- ja kaasuteollisuuden vaikutusten arviointi porolaitumille Pohjois-
Vengjilla. Tutkimus on osa Suomen Akatemian rahoittamaa ENSINOR projektia (Oljy- ja
kaasuteollisuuden ympdéristolliset ja sosiaaliset vaikutukset Pohjois-Vendjalla)

Tutkimusta tehddin Jamal-Nenetsian (YNAQ) ja Nenetsian (NAQ) autonomisissa piirikunnissa.
Nenetsian harjoittama poronhoito on alueen perinteinen maankayttomuoto. Oljy- ja kaasuteollisuus
kasvaa kummallakin alueella voimakkaasti, mikd aiheuttaa ympéristollisid, taloudellisia ja sosiaalisia
paineita poronhoidolle. Jotkut alueet ovat muuttuneet kayttokelvottomiksi tai niille pddsy on estynyt.
Erilaiset rakennelmat, kuten tiestd, oljyputket, soranottopaikat ja maastossa lojuva jite vaikeuttaa
perinteisten jutaamisreittien kayttoa.

Kaukokartoitusaineistojen avulla pyritddn selvittimidin miten laajat alueet ovat poraustoiminnan
vaikutuksen alaisina. Tarked kysymys on my6s mikd on nididen alueiden merkitys porolle ja
porohoitajille sekd mikd on laidunten tila tilla hetkelld. Erittdin tarkoilta satelliittikuvilta voidaan
havaita poraustoiminnanvaikutukset yksityiskohtaisesti, jopa 5-10 vuotta vanhat maastoajoncuvojen
urat ovat havaittavissa kuvilta.

Kaukokartoitus ja paikkatictoaineistovaraston rakennus on kaynnissd. Taménhetkisen tilan
arvioimiseen kaytetddn Quickbird-2 satelliittikuvia (2,5 m / 0,6 m erotuskyky). Tarkemman
tarkastelun kohteena on 4 tutkimuskohdetta (jotka ovat noin 100 km® kokoisia), joilta on Quickbird-2
kuvat (vuosilta 2004-2005). Laajempia alueita kattamaan kaytetiin ASTER Terra VNIR (15 m
erotuskyky) ja Landsat TM (30 me erotuskyky) kuvia. Satelliittikuva-aikasarja kattaa vuodet 1969-
2005. Vanhinta aineistoa edustaa Corona vakoilusatelliittikuvat 1960-luvulta. Aikasarjan avulla
pyritiédn arvioimaan alueilla tapahtuneita muutoksia.

Maastotyo6t aloitettiin kesélla 2005 Bovanenkovossa, joka laajin kaasuesiintymé Jamalin niemimaalla
(YNAOQ). Kesillda 2006 tehdddn maastotydt Varandein ldhistolla (NAQO), jonne on vastaikddn
rakennettu 6ljvterminaali merikuljetuksia varten.

Alustavat tulokset osoittavat, ettd tarkka kaukokartoitusaineisto mahdollistaa yksityiskohtaisen
vaikutusten arvioinnin. Voidaan laskea kuinka paljon laidunta on tuhoutunut tai muuttunut jostain
toisesta tyypistd toiseen poraustoimintaan liittyvien aktiviteettien seurauksena.
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Monitoring the state of reindeer ranges in Finland

Jouko Kumpula', Alfred Colpaert’, Ari Tanskanen® ja Marja Anttonen’

"Finnish Game and Fisheries Resecarch Institute, Reindeer Research Station, FIN-99910 Kaamanen, Finland
(jouko kumpula@rktl fi). *University of Joensuu, Department of Geography, FIN-80101 Joensuu, Finland
University of Oulu, Department of Geography, FIN-90014 Oulun yliopisto; Finland.

The permanent project, Monitoring the state of reindeer ranges, was established in 1995. Two large
scale inventories covered the whole reindeer management area, for winter pastures in 1995-96 and for
summer pastures in 1997-98. Large numbers of ficld sites were studied and pastures of districts were
mapped using the supervised image classification of Landsat-5 TM data. During 1999-2003 the
monitoring project was continued and the field sites of lichen pastures in the 13 northernmost districts
were revisited. Pastures of each district were mapped using the supervised classification of Landsat-7
ETM+images. Results of the inventories were compared and sources of errors and possible
improvements of the inventory methods were evaluated. Although the need for several improvements
was found, conclusions on major trends of changes in the state of winter pastures were still viable.
From 2004 the permanent monitoring project has focussed on the special reindeer management arca
(20 northernmost districts). During 2004-2005 the inventory methods have been developed and this
work will be continued during 2006. Now, field sites are located comprehensively on the area of each
district paying also attention to the pasture rotation system. Within each field site ten circular plots
(radius 3.99 m) and ten vegetation squares (size 0.25 m?) are studied. Vegetation type as well as age,
density and proportion of trees are determined within each circular plot. Also the amount of arboreal
lichens under and over two meter levels in two randomly selected trees within each plot is estimated.
Vascular plants are estimated firstly within each vegetation square as coverage and height of reindeer
lichens is measured. Then height of lichens, wavy hair grass and dwarf shrubs are measured in 25
points of the square using the method described by Malm er a/. (2002). When a certain species is
missing in a point the measurement is marked as zero. Also occurrences of other plants as well as litter
and mineral soil in these points are counted.

For calculating the biomass of lichens, wavy hair grass and dwarf shrubs by means of the average
height of measurement points the biomass equations were established using the data collected in 2004-
2005. Wetness of lichens causes a certain error in measurement of the height of lichens but this error is
climinated by correcting the height of lichens using the corrections terms, established from the data
collected in 2005. Also the classification system for the condition of lichen pastures was changed for
expressing better the ecological stage of lichen pasture. The supervised classification system of
satellite images was changed to the semi-unsupervised post-classification system (Johansen, 2004).
Evaluation of the extension and effects of the other land use on reindeer pastures was integrated a new
part in the monitoring project. At this point estimates are made on the amount of disturbed or
destroyed pasture arca. However, the aim is to develop more comprehensive analyses for the
evaluation of the impacts of other land use and natural landscape factors on the state of reindeer
ranges.

In 2003, reindeer pastures in four of the districts located in the central and eastern Lapland were
inventoried using the new methods. Lichen pastures of these districts were mainly classified as heavily
worn, however with the exception of the separate winter range areas in Kemin-Sompio and Pohjois-
Salla where lichen pastures were clearly in better condition. Especially due to the impacts of forestry
the amount of arboreal lichen pastures (old growth forests) was reduced while the amount of grass and
shrub pastures had increased. Different land use classes (forestry not included) covered 1.5-2.6% of
the total area of the districts and on the basis of the preliminary analyses their disturbance effects
comprised 5.0-8.9% of the total area of the districts. The inventory method of reindeer ranges will be
developed further and the pasture area of three districts in central Lapland will be inventoried during
2006. The aim is to carry out the pasture inventory in the whole special reindeer management arca
during 2007-2009 using the improved methods if the ministry of agriculture and forestry provides
funding for the planned inventory.
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Porolaidunten tilan seuraaminen Suomen poronhoitoalueella

Jouko Kumpula', Alfred Colpaert’, Ari Tanskanen’ ja Marja Anttonen’

'Riista- ja kalatalouden tutkimuslaitos, Porontutkimusasema, 99910 Kaamanen (jouko kumpula@rktl fi).
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yliopisto

Pysyvd tutkimushanke, Porolaidunten tilan seuranta, kaynnistettiin vuonna 1995. Hankkeessa
suoritettiin ~ aluksi  kaksi  laajamittaista  laiduninventointia ~ koko  poronhoitoalueella,
talvilaiduninventointi vuosina 1995-96 ja kesdlaiduninventointi vuosina 1997-98. Laidun-
inventoinnissa tutkittiin suuri mairddn maastokocalueita ja kartoitettiin paliskuntien talvi- ja
kesilaitumet Landsat-5 TM kuvilta ohjattuna luokituksena. Laidunten tilan seurantaa jatkettiin vuosina
1999-2003 inventoimalla poronhoitoalucen 13 pohjoisimman paliskunnan jakalilaitumilla sijainneet
koealueet uudestaan. Myd6s paliskuntien porolaitumet kartoitettiin uudestaan ohjattuna luokituksena
Landsat-7 ETM+ -kuvilta. Inventointien tuloksia vertailtiin samalla kun arvioitiin menetelmén
virheldhteitd ja kehittimistarpeita. Havaittiin, ettd vaikka inventointimenetelméin liittyi monia
kehittamistarpeita, talvilaidunten tilan muutoksista voitiin silti saada suuntaa antavaa tictoa.

Vuodesta 2004 lidhtien laidunten tilan seurantahanke on keskitetty vain ns. erityisesti poronhoitoa
varten tarkoitetulle alueelle. Vuosien 2004-2005 aikana inventointimenetelmdd on kehitetty ja
kehitystyo jatkuu vield vuoden 2006 aikana. Maastokoealueet sijoitetaan nyt kattavasti paliskuntiin
huomioiden myés paliskunnan laidunkicrojirjestelmé. Jokaiselle koealueelle tehdain 10
ympyrikoealaa (side 3,99 m) ja 10 kasvillisuusruutua (koko 0,25 m?). Kasvupaikkatyyppi seka
puuston iké, tiheys ja lajisuhteet mairitetidin ympyrikoealoilta. Lisdksi jokaisesta ympyrikoealasta
valitaan satunnaisesti kaksi puuta, joissa lupon méiri arvioidaan erikseen alle ja yli kahden metrin
korkeudella. Muu kasvilajit arvioidaan aluksi kasvillisuusruuduissa peittdvyyksing ja jékalien osalta
my0s pituutena. Sen jilkeen jédkilien, metsdlavhan ja eri varpukasvin pituudet mitataan
kasvillisuusruudusta 25:std solmukohdasta ns. solmumittausmenetelmailla (Malm ym. 2002). Kun
joitain kasveista ei esiinny solmukohdassa, merkitddn mittaustulos nollana. My6s muiden kasvien ja
mm. karikkeen ja mineraalimaan esiintyminen solmukohdissa lasketaan.

Jakalien, metsidlauhan ja eri varpukasvien biomassojen laskemiseksi solmukohtien keskipituuden
avulla médritettiin kullekin kasville biomassakaavat kesind 2004-2005 keritysti aineistosta. Jakilien
kosteus aiheuttaa mittausvirhetti jakélien pituuteen, mutta virhe voidaan poistaa korjaamalla jakéalien
pituutta tietyilld korjauskertoimilla, jotka maéiritettiin vuonna 2005 kerétystd aineistosta. Myds
jékalikoiden kuntoa kuvaavaa luokitusta muutettiin entistd paremmin jékilikoiden ekologista tilaa
kuvaavaksi. Satelliittikuvien luokittelussa on siirrytty ohjatusta luokituksesta puolittain
ohjaamattomaan moniaineistoluokitukseen (Johansen, 2004), jossa useita tarkentavia ja korjaavia
tyovaiheita tehddén ennen ettd jalkeen kuvien luokituksen. Uutena osiona laiduninventointiin on otettu
muun maankdyton vaikutusten arviointi ja seuranta porolaitumilla. Tadssd vaiheessa arvioidaan ns.
infrastruktuurin  viemien ja hiiritsemien alueiden laajuutta paliskunnissa. Tarkoitus on kehittda
jatkossa entistd kokonaisvaltaissmpia analyysejda muun maankdyton ja luontaisten maisematekijéiden
vaikutusten arvioimiseksi porolaidunten tilaan.

Vuoden 2005 aikana inventoitiin neljan Keski- ja Iti-Lapin paliskunnan porolaitumet uudistetuilla
menetelmilld. Naiden paliskuntien jakalikot luokittuivat padsdantdisesti voimakkaasti kuluneiksi,
poikkeuksena kuitenkin Kemin-Sompion ja Pohjois-Sallan erilliset talvilaidunalueet, joissa
jakalikoiden kunto oli selvisti tatd parempi. Erityisesti metsitalouden vaikutuksesta luppolaidunten
maird oli kaikissa paliskunnissa vihentynyt ja vastaavasti varpu-, lehti- ja ruoholaidunten méiira
lisdantynyt. Eri maankdyttéluokat (metséitalous ei mukana) peittivit paliskuntien kokonaispinta-alasta
1,5-2,6% ja alustavasti niiden arvioitiin héiritsevin porolaidunten kayttod alueella, joka kattoi 5,0-
8.9% paliskuntien kokonaispinta-alasta. Porolaidunten inventointimenetelméé kehitetdédn vield vuoden
2006 aikana ja inventoidaan kolmen Keski-Lapin paliskunnan porolaitumet. Vuosina 2007-2009 on
tarkoitus suorittaa koko erityisesti poronhoitoa varten tarkoitetun alueen laiduninventointi uudistetuilla
menetelmilld, mikali sithen saadaan maa- ja metsatalousministerion erillisrahoitus.
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Changes on land-cover in reindeer pastures of the Ivalo
reindeer herding district, Finland in years 1987-2001

Marja Anttonen
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The research was part of my master’s thesis which I made in the LUIAS-project, funded by the
Academy of Finland. The project was carried out together with Department of Geography, University
of Oulu and the Reindeer Research Station of the Finnish Game and Fisheries Research Institute
(FGFRI) Th studyarea was the Ivalo reindeer herding district which is situated in Northern Lapland, in
the municipality of Inari.

The aim of the research was 1) to study the remote sensing change detection methods and 2) to
evaluate which method would be suitable for detecting changes in reindeer pastures by the existing
remote sensing data (Landsat TM and -ETM+ satellite images). The temporal coverage of the images
was 14 years (1987-2001). One aim was also 3) to evaluate what kind of influences land use and
changes in land use have on reindeer husbandry of the area. There are various remote sensing change
detection methods from which “classification of multitemporal data sets” was used. With this method
the changes of land cover in the reindeer pastures was evaluated.

The area of the Ivalo reindeer herding district was classified to three classes which represent changes:
1) increase of vegetation (mainly changes from logging areas to young forest stands) 2) no-changes 3)
decrease of vegetation (mainly changes from mature forest to logging arcas and roads etc). Because of
the spatial resolution (30 m x 30 m) of the data, it was not possible to form more accurate classes.
From these the “no-changes™ class was largest, covering almost 80% of the Ivalo district. These areas
were located, as expected, mainly on the protected areas of the district. Two other classes formed
approximately 20% of the Ivalo area being almost equal in sizes: “increase of vegetation” 12% and
“degrease of vegetation” 9%. Decrease of vegetation was situated on central and northern parts of the
study area, where loggings have been transferred in the past few years. Increase of vegetation on the
other hand was situated mainly on the central and south-western parts of the arca where forests have
been handled earlier.

The accuracy assessment showed that overall accuracy of the classification was about 83% and
accuracy of different classes varied from 69% to 90%. In the accuracy assessment, the forest stand
data from Finnish Forest and Park Services (Metséhallitus) was used as the ground truth data.
Accuracy figures can be though as good; one has to remember that in remote sensing studies 100%
accuracy is usually never achieved and map is always a generalization of the surrounding world.
Relationship between reindeer husbandry and other users of natural resources can be described
complex. For example forestry can be important part of the reindeer herder’s economy but on the other
hand forestry can reduce utility value of certain area from reindeer husbandry’s point of view. For
example logging and forest handling (cultivation) of reindeer winter pastures can reduce the amount of
ground and arboreal lichens. But on the other hand changed conditions can improve the growth of
some fodder plants.

This kind of change detection studies can be useful in reindeer pasture monitoring. When changes are
located the influences of them can also be evaluated. This used method proved to be relatively easy to
use considering that author had prior remote sensing experience. This kind of studies could be used
when modelling reindeer pasture landscape structure for example fragmentation. In my PhD thesis I
am concentrating on more detailed analysis of reindeer pasture structure (amount of pastures,
fragmentation etc.) and its influences on reindeer pasture use as well as the effects of other forms of
land use on reindeer pasture selection. Also the size and the structure of reindeer home range areas in
different seasons will be studied. The study methods are based on GPS-tracking of reindeer, remote
sensing based change detection and GIS (Geographical Information System) analysis.
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Maanpinnan muutokset Ivalon paliskunnan porolaitumilla
vuosina 1987-2001

Marja Anttonen
Oulun yliopisto, Maantieteen laitos, 90014 Oulun yliopisto (marja.anttonen@oulu. fi).

Tutkimus on osa Pro gradu —tutkielmaani, jonka tein Suomen Akatemian rahoittamassa Qulun
yliopiston maantieteen laitoksen ja Riista- ja Kalatalouden tutkimuslaitoksen (RKTL) yhteisessa
LUIAS-hankkeessa. Tutkimusalueena oli Ivalon paliskunnan alue Inarin kunnassa.

Tutkimuksen tarkoituksena oli 1) perehtyd maanpinnan muutoksia tutkittacssa kéaytettaviin
kaukokartoitusmenetelmiin sekd 2) arvioida, millainen menetelméd soveltuisi parhaiten porolaidunten
maisematason muutosten arviointiin kaytettavissi olevalla kaukokartoitusaineistolla (Landsat TM ja -
ETM+ satelliittikuvat). Kuvien kattama aikajakso on 14 vuotta (1987-2001). Lisédksi tarkoitus oli 3)
pohtia millaisia vaikutuksia alueen porotalouteen muutoksilla mahdollisesti on tai tulee olemaan.
Muutosten tutkimiseen kaukokartoituksen avulla on kehitetty lukuisia menetelmid, joista tissd
tutkimuksessa perehdyttiin useisiin ja kokeiltiin kadytinnossd “eri aikoina kuvatun aineistojoukon
yhtaaikaista luokittelua”. Menetelmén avulla tehtiin Ivalon paliskunnasta maankédyton maisematason
muutoksia kuvaava esitys.

Mm. aineiston suuresta resoluutiosta (30 m x 30 m) johtuen paliskunta luokiteltiin lopulta ainoastaan
kolmeen muutosta kuvaavaan luokkaan: 1) kasvillisuuden lisddntyminen, 2) ei-muutosta sekd 3)
kasvillisuuden vaheneminen. Naistd luokista pinta-alallisesti suurin oli ei-muutosta -luokka (Idhes
80% paliskunnan pinta-alasta). Nama alueet sijoittuvat odotetusti esim. suojelualueille. Kaksi
muutosta kuvaavaa luokkaa muodostivat néin ollen 20% paliskunnan pinta-alasta, ollen suurin piirtein
tasapainossa keskendin (noin 12% ja 9%), kuitenkin siten, ettd kasvillisuuden lisdintyminen oli pinta-
alallisesti suurempaa kuin sen viheneminen. Viheneminen sijoittui paliskunnan keski- ja pohjoisosiin
- alueille, joille metsien hakkuut ovat viimevuosina siirtyneet. Kasvillisuuden lisdantyminen
puolestaan sijaitsi alueilla, jotka on késitelty aiemmin ja jotka kasvavat jo taimikkoa (paliskunnan
keski- ja lounaisosiin).

Menetelman tarkkuutta tutkittiin Metsahallitukselta saatujen metsdkuviotietojen avulla. Luokituksen
kokonaistarkkuus oli n. 83% ja eri luokkien luokitusten luotettavuudet vaihtelivat n. 69-95% vililla.
Luotettavuustulosta voidaan tidmén tutkimuksen osalta pitdd hyvénd, silla tulee muistaa ettd
kaukokartoituksen keinoin tehtivassd luokituksessa €1 koskaan piistd sadan prosentin tarkkuuteen -
kartta on aina yleistys ymparoivastd maailmasta.

Porotalouden ja muu maankidytén vilinen suhde on monitahoinen kokonaisuus. Esimerkiksi
metsitalous saattaa tuoda joillekin poronhoitajaperheille tarkean lisi- tai padtulon, mutta se aiheuttaa
my0s muutoksia laitumilla ja ongelmia niiden kayttoon. Esimerkiksi talviaikana erityisen tirkeét
jakalilaitumet saattavat karsia hakkuista ja maan muokkauksista, minkid johdosta jikili osittain
havidvai. Samoin luppolaitumille hakkuut ovat vahingollisia: niiden my6td havidd lupon kasvualusta
kymmeniksi tai jopa sadoiksi vuosiksi, etenkin jos lupon siirtymisestd “emopuusta” taimikkoon ei
huolehdita. Toisaalta kasvuolosuhteiden muutokset voivat parantaa joidenkin ravintokasvien
menestymista alueella.

Menetelma osoittautui kayttokelpoiseksi. Sen kayttoé on suhteellisen helppoa, etenkin jos tekijilld on
aiempaa kaukokartoituskokemusta. Porolaiduntutkimuksessa on jatkossakin hyGtya timén kaltaisista
analyyseistd. Kun muutoksen sijainti saadaan paikannettua, myos sen vaikutusta voidaan paremmin
arvioida. Taménkaltainen muutosluokitus voisi toimia pohjana esimerkiksi maisemarakenteen
muutosta mallinnettacssa. Tulevissa tutkimuksissa keskityn porolaidunten maisemarakenteen
vksityiskohtaisempaan analysointiin (pirstoutuminen, laidunten méérd) seké tutkin porojen laidunten
kayttod suhteessa muuhun maankiyttoon ja maisemarakenteeseen. Aikomuksena on myos tutkia
porojen litkkuvuutta sekd elinpiirin kokoa ja rakennetta eri vuodenaikoina. Aineistona on
satelliittikuvien ja paikkatictoaineistojen lisdksi RKTL:n kerddmé porojen GPS-seuranta-aineisto
Ivalon paliskunnan alueelta.
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Eightyfour per cent of all the nature conservation areas in Finland are situated in the reindeer herding
district which includes nearly one-third of the total land area. The amount of land area protected
increases considerably in the most northern parts of the reindeer herding district called designated arca
for reindeer management. Seventyfour per cent of all the national parks and strict nature reserves in
Finland are situated there. According to the questionary research the attitude of chairmen of reindeer
herding co-operative towards nature conservation was very positive. The pastures in National parks
and strict nature reserves were considered to be in better condition than elsewhere and nearly 70% of
the interviewees considered the areas especially important in the winter and spring time for reindeer.
Protection of large carnivores and hunting restrictions were seen as the most negative aspects in the
nature reserves. Although half of the interviewees thought tourism has negative effects on the reindeer
management in the nature reserves one-third still saw tourism as a vital line of business also for
reindeer husbandry. As a whole the nature conservation was seen as an advantage to the reindeer
husbandry especially against forestry and other land use industries. In the future we are going to find
out more specific how protected areas are used in different seasons and also the number of reindeer
and condition of pastures.

Luonnonsuojelualueiden merkitys Suomen poronhoidolle

Kaikista Suomen luonnonsuojelualucista 84% sijaitsee poronhoito alueella, joka on lihes kolmasosa
koko maan pinta-alasta. Suojellun alan miird kasvaa huomattavasti mentdessd kohti erityisesti
poronhoidolle tarkoitettua aluetta pohjoisessa. Kansallispuistoista ja luonnonpuistoista 74% sijaitsee
talla alueella. Kyselytutkimuksen mukaan poroisintien suhtautuminen luonnonsuojeluun oli erittiin
myonteistd. Porolaitumet kansallis- ja luonnonpuistoissa ovat paremmassa kunnossa kuin muualla ja
70% vastaajista piti nitd alueita erityisen tiarkeind laidunalueina talvella ja kevadlld. Kielteisimpanid
asiana luonnonsuojelualucilla koettiin suurten petojen suojelu ja metsiastyksen rajoitukset. Vaikka
puolet haastatelluista koki turismin aiheuttavan haittaa poronhoidolle suojelualueilla, piti kolmasosa
turismia elintdrkednd porotalouden kannalta. Kaiken kaikkiaan luonnonsuojelu koettiin myonteisesti,
s¢ vahensi metsitalouden ja muiden maankdyttomuotojen vaikutusta porotalouteen. Jatkossa
selvitetdan tarkemmin luonnonsuojelualueiden kayttod eri vuodenaikoina sekd poroméérid ja laidunten
kuntoa.
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In grazing ecology of large herbivores the term hierarchical foraging is often used. Different foraging response
patterns can be displayed at three different levels: patch, landscape and regional level. Semi-domesticated
reindeer (Rangifer tarandus tarandus) in the Swedish mountain chain has been studied to display the use of: the
landscape in relation to vegetation type, topographic features, and distance to hiking trails at the seasonal basis
and at the daily basis (also related to weather parameters) during the snow-free season. In 2002 and 2003, 20 and
30 female reindeer, respectively, in Handdlsdalen and Sirges reindeer herding district was equipped with GPS-
collars. The GPS registered the reindeer positions every hour or every second hour. From the positions the
reindeer kernel home ranges were estimated within four sub periods of the snow-free season. Resource
utilisation functions were developed to express the correlation between the utilisation distribution within the
home ranges and the different habitat variables. It was found that the reindeer preferred meadow, grass heath,
and heath and avoided blocky areas, sparsely vegetated areas, mires and forests. Early in the season the reindeer
used lower altitudes and had small home ranges, while they used higher terrain and had larger home ranges
during mid summer. In mid summer the harassment from insect parasites are severe this is evident in the use of:
high terrain and this is also seen in the daily habitat use where there was an obvious periodic pattern. During
predicted insect harassment periods the reindeer shifted between higher altitudes in day time and lower terrain in
the night time. The reindeer also had a higher velocity during the movements up and down the hillsides. The
reindeer were seemingly indifferent to hiking trails within their home ranges, which however usually coincided
with preferred vegetation types. They avoided arcas with houses and holiday huts during early summer.
Vegetation types, time within season and day and possibilities to avoid insect harassment appear to be key
factors in reindeer habitat selection.

Renens val av habitat pa landskapsniva

I studier av betesekologi anvinds ofta termen hierarkisk betning, dir olika betesmonster brukar urskiljas pa tre
olika nivaer: patch, landskap och regional niva. Har har renens (Rangifer tarandus tarandus) habitatval i relation
till vegetationstyp, topografi och avstand till vandringsleder studerats pa landskapsniva under en hel
barmarkssisong och under dygnet. Habitatvalet har da édven relaterats till viderlek. Under barmarkssisongen
2002 och 2003 utrustades 20 respektive 30 vajor i Handélsdalens- och Sirges sameby med GPS-halsband. GPS-
halsbandet registrerade renarnas positioner en gang i timmen eller varannan timme. Utifrin positionerna
beriknades renarnas hemomraden under fyra olika perioder av barmarkssidsongen. Renens val av habitat inom
hemomradet relaterades sedan till de olika habitatvariablerna. Det visade sig att renen generellt foredrog 6rting,
grashed och rished framf6r block och hillmark, omraden med sparsam vegetation, myrar och skogsomraden.
Tidigt pa sdsongen holl de sig i lagre terrdng och hade mindre hemomriden jamfort med hégsommaren da
hemomradena var bade stérre och lag hogre upp i terringen. Under hogsommaren dr storningar fran
insektsparasiter som storst vilket ocksa kunde mirkas i renens aktivitet under dygnet. En periodicitet kunde
framforallt mirkas under dagar med hog insektsaktivitet, da renarna vandrade hogre upp i terringen under
formiddagen och gick ner igen under kvillen. Renarna rérde sig ocksa fortare under forflyttningarna upp och ner
laings fjillsidan. Avstandet till vandringsleder paverkade inte betesvalet inom hemomradet, men
vandringslederna 1ag titare i omraden med foredragen vegetationstyp. Diremot undvek renarna stugomraden
under forsommaren. Vegetationstyp, tid pa sidsongen och pa dygnet och mgjlighet att undvika insekter verkar
vara avgorande faktorer nir det giller renes habitatval under barmarksisongen.
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Total economic losses caused by brown bear, wolf, wolverine and lynx were studied during the
herding year 2002/03 in four herding cooperatives, which differ in their predator numbers and
circumstances for reindeer management. Kallioluoma and Ivalo near the Russian border have
relatively high predator populations, and the reindeer losses per year (mainly by brown bear and wolf)
were on the average 50-65 during 1998-2004. Kisivarsi herding cooperative in western Lapland
borders Sweden and Norway. Losses by predators (mainly wolvering) were high, on the average 260
reindeer per year. Pyhi-Kallio in central Lapland has few predators, and the losses during 1998-2004
were on average 7 reindeer/year.

Besides of the value of killed reindeer, expenses are caused ¢.g. for the searching of killed animals,
and for protecting reindeers from predators. Reindeer herders in the four study areas recorded all the
expenses during the herding year. The expenses for the herding cooperatives and the individual
reindeer owners were calculated separately. Some herding cooperatives compensate reindeer owners
their work and vehicle expenses when herders search for killed reindeer, but the amount of
compensation varies among cooperatives. As the basis for calculations, we used the sums that were
recommended by the Finnish Reindeer Herders® Association. If the cooperative paid less than was
recommended, the remainder was calculated as an expense for the reindeer owner. As a value for the
working hour, we used the mean salary of a working hour paid in agricultural work.

The state compensates the economic value of a killed reindeer to a reindeer owner on the basis ofithe
found carcass. The sum paid is double for the value of reindeer, to compensate also those killed
reindeer which are not found. In all studied cooperatives the total expenses of losses exceeded the
compensations paid by the state. The highest deficit was in Késivarsi, where the total expenses of the
cooperative and owners together were 31 000 € more than the compensations. In Ivalo, the total costs
exceeded 4600 € the compensations. In Pyhi-Kallio, the deficit was about 770 €, and in Kallioluoma
190 €. In Kasivarsi, the whole deficit was targeted to reindeer owners, because the cooperative does
not compensate any expenses to the owners. In Ivalo and Kallioluoma, the cooperative compensates
part of the searching costs, but also in these cooperatives the main costs were targeted to the owners.
In Pyhi-Kallio, the cooperative compensates all the costs, and also the deficit was targeted to the
cooperative.

The results are indicative, because there were some inaccuracy in the calculations. For instance, we
could not calculate all the working hours, because they were not recorded exactly in all cases.
Furthermore, in Késivarsi herding cooperative all the herders did not record their expenses. The results
indicate, however, that the present compensations do not cover the total expenses caused by large
predators, and no compensation was left in our study cooperatives to those killed reindeers that were
not found from the terrain.


mailto:anna-liisa.sippola@ulapland.fi

67

Petovahinkojen taloudellinen merkitys — tapaustutkimus
neljdstd Pohjois-Suomen paliskunnasta

A-L. Sippola’, H. Norberg', M. Renko” & T. Sutinen’
'Lapin yliopisto, Arktinen keskus (anna-liisa.sippola@ulapland fi), *Lapin yliopisto, Kauppatieteiden ja
matkailun tiedekunta.

Tutkimuksessa selvitettiin maasuurpetojen porotaloudelle aiheuttamia vahinkoja ja kustannuksia
neljassd paliskunnassa poronhoitovuonna 2002/03. Tutkimuspaliskunnat (Ivalo, Kallioluoma,
Kasivarsi ja Pyhid-Kallio) poikkeavat toisistaan petokannoiltaan ja poronhoito-olosuhteiltaan.
Kallioluoman ja Ivalon paliskunnat rajoittuvat Venidjan rajaan, ja petovahingot ovat ndissd
paliskunnissa kohtalaisen suuria (keskimdirin 51-65 poroa/v vuosina 1998-2004). Suurimmat
vahingon aiheuttajat ovat karhu ja susi. Késivarren paliskunta Lénsi-Lapissa rajoittuu Norjaan ja
Ruotsiin. Vuosittaiset petovahingot ovat suuret (keskimiérin n. 260 poroa/v), ja suurin vahinkojen
atheuttaja on ahma. Pyhi-Kallion paliskunta sijaitsee Keski-Lapissa, ja alueella on petoja hyvin vihén
(keskiméarin 7 vahinkoa/v.).

Paitsi menetettyjen porojen arvosta, kustannuksia atheutuu mm. petovahinkojen etsinnésté ja porojen
suojelemisesta pedoilta. Poronhoitajat pitivdat poronhoitovuoden ajan ajopéivikirjaa petojen takia
tehdyisti kelkka-, auto- ja moénkijiajoista sekd muista petovahinkojen aiheuttamista kustannuksista.
Laskelmassa pyrittiln ~ erottamaan  yksittéisille poronomistajille ja paliskunnalle aiheutuneet
kustannukset ja korvaukset. Paliskunnissa on vaihteleva kaytinté sen suhteen, kuinka paljon
poromichille maksetaan korvauksia petojen aihcuttamista toistd (palkat ja pdivédrahat) ja
petovahinkojen etsintdin liittyvistd ajoista (kilometrikorvaukset). Korvausperusteina laskelmissa on
kaytetty Paliskuntain vyhdistyksen antamia suosituksia. Mikéli paliskunta maksoi suosituksia
pienemmin korvauksen, timén laskettiin jddvin poronomistajalle kustannukseksi. Poronomistajalle
maksettavan tyon arvona kiytettiin maataloustyontekijin keskituntiansiota arkipyhikorvauksineen
(10,80 €/h).

Valtio korvaa petojen tappamien porojen arvon poronomistajille kaksinkertaisena. Korvauksen
ylimaardiselld osalla pyritddn kattamaan niiden petojen tappamien porojen arvo, joita ei 1oydetd
maastosta. Kaikissa tutkimuspaliskunnissa petovahingoista aiheutuvat kokonaiskustannukset olivat
suuremmat kuin niistd saadut korvaukset. Suurin tappio oli Késivarren paliskunnassa, jossa
poronomistajien ja paliskunnan vhteenlasketut kustannukset olivat yli 31 000 € suuremmat kuin saadut
korvaukset. Ivalon paliskunnan ja sen osakkaiden kustannukset olivat n. 4600 € suuremmat kuin
korvaukset. Pyhi-Kalliossa tappio oli noin 770 € ja Kallioluomassa noin 190 €. Paliskuntien vélill4 oli
suuria eroja siind, kohdistuiko tappio paliskuntaan vai yksittaisiin osakkaisiin. Kasivarressa paliskunta
ei  korvaa lainkaan petovahinkojen etsintikuluja poronomistajille ja tappio kohdistui
kokonaisuudessaan poronomistajille. Ivalossa ja Kallioluomassa paliskunta korvaa etsintikulut
osittain, mutta sielldkin valtaosa kustannuksista kohdistui yksittdisiin poronomistajiin. Pyhd-Kalliossa
kaikki poronhoitoty6t tehddin paliskunnan lukuun, joten myés tappio kohdistui paliskunnalle.

On huomattava, etti laskelmat ovat suuntaa-antavia, koska niihin sisiltyy monia epétarkkuuksia.
Petovahinkojen etsinnin ja porojen suojelun kokonaistyokustannuksia ei pystytty laskemaan tarkasti
tuntimédrien puuttumisen takia. Lisdksi petovahinkojen etsintddn liittyvissd ajokustannuksissa oli
epatarkkuuksia etenkin Kéisivarressa, jossa vain osa petovahinkojen etsintddn osallistuneista
poromichistd piti ajopdivékirjaa. Tulokset viittaavat kuitenkin selkedsti sithen, ettd nykyiset
maasuurpetokorvaukset eivit kata petovahingoista aiheutuneita kokonaiskustannuksia. Yhdessikiin
tutkimuspaliskunnassa ei maasuurpetokorvauksista jaanyt lainkaan korvausta loytymaéttomille petojen
tappamille poroille, vaikka 16ytyneet petojen tappamat porot oli korvattu kaksinkertaisen korvauksen
periaatteella.
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In 2004 the production of reindeer meat was about 2.5 million kilos in Finland. About 1.80 million kilos of
reindeer meat were sold and delivered through retailing stores, catering sector, wholesale business or food
industry. The reindeer producers consumed by them selves or sold directly to final customers about 0.7 million
kilos of reindeer meat.

The reindeer meat is a restricted material to the meat processing industry, and it is utilized for processing high-
valued products to special segments in the meat markets. Most of reindeer meat processors are establish in 1990s
or later. The reindeer processing is the most important branch of them and the turnover of these companies is
modest. The competitiveness of these small companies is based on closely situated supply of fresh reindeer meet.
These companies are mostly specialised on local markets, own product range or customer-oriented service.

Most of reindeer meat is processed in a few large companies, however the reindeer meat has only a small share
in the turnover of these companies. Seven biggest companies process about 80 per cent of annual reindeer meat
supply. The large meat processors sell their products to nationwide retailing markets, and the reindeer products
have important role in confirming the arctic image of these companies. In 2004 the combined turnover of the
companies, which processed reindeer meat was about € 79 million, and € 16.5 million was the approximate share
of reindeer processing. About 120 persons are employed in reindeer processing. Generally the reindeer meat is
sold as frozen products. Almost half of the processed reindeer meat is sold as frozen fry. About 20% of the meat
is sold fresh, and about same amount was sold as smoked, mainly as cold smoked products.

The consolidation of the retailing sector, the segmentation of food market and the changing consumption
patterns are the ongoing trends, which are setting new demands on the reindeer producers, processors and
merchants. At the moment the restricted supply of reindeer meat is offering living for a small and skilled group
of professionals. By improving the cooperation between the companies the reindeer meat could be processed and
sold more effectively to the well paying marketing sector.

Poronlihatuotteiden markkinat Suomessa

Vuonna 2004 poronlihaa tuotettiin Suomessa noin 2,5 miljoonaa kiloa. Vihittdismyymaélsiden, suurtalouksien,
tukkuliikkeiden ja jalostusteollisuuden kautta myytiin kuluttajille noin 1,80 miljoonaa kiloa poronlihatuotteita.
Poronomistajien omaan kiytt66n mennyt tai poronomistajien suoraan kuluttajille myyty poronlihaméiri oli noin
0,7 miljoonaa kiloa.

Lihanjalostajille poro on niukka raaka-aine, josta valmistetaan arvostettuja tuotteita erikoislihamarkkinoille. Y1i
puolet poronlihaa jalostavista yrityksistd on perustettu 1990-luvulla tai sen jalkeen. Néaistd suurin osa on pienid
yrityksistd, joille poronlihanjalostus on tirkein toimiala. Pienten yritysten kilpailukyky perustuu lihialueelta
hankittuun raaka-aineeseen ja ne ovat yleensi erikoistuneet ldhimarkkinoihin, omaan tuotteistoon tai radtiloityyn
asiakaspalveluun.

Pidosa poronlihasta kisitelladn kuitenkin muutamassa suuressa lihanjalostusyrityksesséd, joille poronlihatuotteet
muodostavat usein vain pienen osan yrityksen liikevaihdosta. Seitsemén suurinta yritysti kisittelee 80 prosenttia
poroista. Suuret jalostusyritykset myyvit tuotteensa valtakunnallisille véahittdiskauppamarkkinoille ja niille
porolihatuotteet ovat tirkeitd yrityskuvaa vahvistavia erikoistuotteita. Vain runsas kolmannes poronlihasta
jalostettiin  yrityksissd, joissa péitoimialana oli poronlihanjalostus. Poronlihaa kisittelevien yritysten
kokonaisliikevaihto oli noin 79 miljoonaa euroa vuonna 2004. Poronlihan jalostuksen osuus oli siiti noin 16,5
miljoonaa euroa. Jalostus ty6llistia kaikkiaan noin 120 henked.

Poronliha myydéédn useimmiten pakasteena. Lihes puolet kaikesta jalostetusta poronlihasta on pakastekéristysti.
Valtaosa siitd myydaan kuluttajille vahittaiskaupan kautta. Poronlihajalosteista noin viidesosa on tuorctuotteita,
esimerkiksi raakapaloiteltua lihaa, paistia tai fileitd. Saman verran poronlihaa myydéddn savutuotteina. Piddosa
niisti on kylmésavutuotteita.

Vihittdiskaupan keskittyminen, markkinoiden segmentoituminen ja kulutustottumusten muuttuminen asettavat
uusia vaatimuksia poronlihan tuottajille, jalostajille ja kauppiaille, mutta luovat myos uusia mahdollisuuksia
koko poronlihan tuotantoketjulle. Téalla hetkelld rajallisesta raaka-aineesta hankkii c¢lantonsa pieni ja
ammattitaitoinen joukko toimijoita, joiden yhteistyd on vield kehittymétontd. Yritysten vélistd yhteisty6td ja
tyonjakoa tiivistimilli voitaisiin pieni raaka-ainemiidri jalostaa ja myydd entistd tehokkaammin hyvin
maksaville markkinasegmenteille.
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Stratospheric ozone depletion and increasing levels of ultraviolet (UV) radiation were discovered over
the Arctic by the mid-1990s. It has been predicted that subarctic regions will be subjected to 14%
maximum increases in the annual UV dose in 2010-20 relative to 1979-92. Northern ecosystems
subsist plants and animals under harsh climatic conditions at or near their adaptation levels, and may
be sensitive to additional stress due to increased UV-B radiation. In this study, we investigated the
effects of UV-radiation on the chemical composition and digestibility of a few of the most important
summer pasture plants of reindeer.

The studies were conducted in natural peatland ecosystem with UV-B filtration experiment in reindeer
pastures of the Lappi Reindeer Herding District in Vuotso (67°N, 27°E), in the Eastern Lapland,
Finland during 2002-2003. The two most dominant vascular plant species in the field site were
Menyanthes trifoliata and Eriophorum russoleum. They both are important grazing plants of reindeer.
Plant species studied included also Betula nana, E. angustifolium, Rubus chamaemorus and Carex
spp. The UV-filtration experiment was conducted in 2002 and 2003 with three treatments, each
conducted in ten experimental plots (30 plots in total). The treatments consisted of plots fenced with
wooden frames and covered with plastic filters adjusted over a natural peatland ecosystem: 1) UV-B
exclusion treatment (a clear polyester plastic), 2) control treatment (a clear cellulose acetate) and 3)
ambient plots for studying the effect of natural solar UV irradiance (plots with frames, but no plastic
filters). Plants were sampled twice during summer. Total content of soluble phenolics, nitrogen, fibers
and in vitro digestibility was analysed from the plant samples.

Total content of soluble phenolics varied a lot among the plant species. In the UV filtration experiment
in summers 2002 and 2003, total contents of soluble phenolics was the lowest in both M. trifoliata and
L. russoleum under UV-B exclusion treatment. In summer 2003, total content of soluble phenolics of
E. russoleum responded more sensitively in the UV-B exclusion treatment than M. frifoliata. Total
content of soluble phenolics in E. russoleum was significantly higher in ambient plots (natural UV
radiation) and in the control plots studying the effects of plastic filter (£<0.01) than in plants growing
under UV-B exclusion. The response indicates that UV-B radiation is essential for the synthesis of
soluble phenolics and the content of phenolics increases with increasing UV-radiation. The
concentration of nitrogen, fibers and in vifro digestibility varied significantly between different plants
species. In vitro digestibility of leaves and root of M. frifoliata was significantly higher (2 times) than
digestibility of leaves of Rubus chamaemorus and Betula nana. There were no statistical differences in
nitrogen, fiber or in vifro digestibility between the UV-treatments neither in M. #rifoliata nor in E.
russoleum. The results show that UV-B radiation induces production of UV-absorbing soluble
phenolics in some peatland pasture plants of reindeer during summer. The effects of UV radiation
were, however, small in the plant species studied and not the same in all plant species. Varying
responses during different years may be due to varying irradiance, temperature and moisture
conditions. Longer-term studies are needed to assess preliminary results. This study was conducted as
part of the EU-funded RENMAN project (2001-2003) studying challenges of modemity for reindeer
management in northern Fennoscandia.
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Stratosféadrin otsonikerroksen oheneminen ja siihen liittyva ultravioletti (UV) -séteilyn lisdéntyminen
todettiin arktisilla alueilla 1990-luvun puolivilissd. Viimeaikaisten ennusteiden mukaan vuotuisen
UV-B-siteilyn voimakkuus lisd4ntyy subarktisilla alueilla 14% ajanjaksolla 2010-20 verrattuna jakson
1979-92 tilanteeseen. Pohjoisten ckosysteemien kasvit ja cldimet ecldvidt ankarassa ilmastossa
sopeutumisensa dirirajoilla ja voivat olla erityisen herkkid lisddntyvian UV-B-siteilyn aiheuttamalle
stressille. Taman tutkimuksen tavoitteena oli selvittdd miten UV-B-siteily vaikuttaa poron erdiden
tarkeimpien kesilaidunkasvien kemialliseen koostumukseen ja sulavuuteen.

Tutkimukset tehtiin luonnon suockosysteemissd UV-B-suodatuskokeella porolaidunalueella Lapin
paliskunnassa, Vuotsossa (67°N, 27°E), Itd-Lapissa kesind 2002-2003. Vallitsevat putkilokasvilajit
koealueella olivat raate, Menyanthes trifoliata ja ruostevilla, Eriophorum russoleum. Molemmat ovat
tarkeitd porolaidunkasveja. Lisdksi tutkittaviin lajeihiin sisdltyivat vaivaiskoivu (Betula nana),
luhtavilla (E. angustifolium), hilla, (Rubus chamaemorus) ja sarat (Carex sp). UV-suodatuskoe
toteutettiin Vuotsossa kesélld 2002 ja 2003 kolmella eri kisittelylld, joista kukin tehtiin 10 koeruudulla
(30 ruutua yhteensid). Kasittelyt koostuvat alueista, jotka on aidattu puisilla kehyksilld ja paallystetty
muovilla: (1) UV-B-siteilyn poistokisittely (kirkas polyesterimuovi), (2) sen kontrollikésittely (kirkas
selluloosa-asetaatti) ja (3) luontaisen UV:n vaikutusta tutkiva kasittely, jossa on puukehykset, muttei
muoveja. Kasvindytteet kerittiin koeruuduilta kahdesti kesdn aikana. Kasvindytteistd maiiritettiin
liukoisten fenolien kokonaispitoisuudet seka typpi, kuidut ja in vitro sulavuus.

Liukoisten fenolien kokonaispitoisuudet vaihtelivat suuresti kasvilajien vélilld. Kesien 2002 ja 2003
UV-suodatuskokeissa liukoisten fenolien pitoisuudet olivat alhaisimmat raatteclla (Menyanthes
trifoliata) ja ruvostevillalla (. russoleum) UV-B-poistokasittelyssd. Kesdlla 2003, ruostevillan
fenolipitoisuus reagoi herkemmin UV-B-poistokisittelyyn kuin raatteen. Liukoisten fenolien
kokonaispitoisuudet olivat ruostevillalla merkitsevasti korkeammat luontaisen UV:n tai muovin
vaikutusta kontrolloivassa kasittelyssd (P<0.01) kuin UV-B-poistokisittelyssd. Vaste osoittaa, ettd
UV-B-siteily on vilttamétontd fenolien synteesille ja niiden maird lisdintyy UV-B:n vaikutuksesta.
Typen ja kuitujen pitoisuudet ja iz vifro sulavuus vaihtelivat merkitsevisti kasvilajien vililld. Raatteen
lehtien ja juurien in vitro sulavuus oli merkitsevésti (2 kertaa) suurempi kuin hillan ja vaivaiskoivun
lehtien sulavuus. UV-kokeissa ei ollut eroja typen ja kuitujen pitoisuuksissa eikd sulavuudessa eri
kisittelyjen vililld raatteella eikd mydskddn ruostevillalla. Tulokset osoittavat, ettd luontainen UV-B
sateily indusoi UV:ta absorboivien liukoisten fenolien tuotantoa erdissd poron suolaidunkasveissa.
UV-siteilyn vaikutukset olivat kuitenkin vihiisid eivatkd vasteet olleet samanlaisia kaikilla lajeilla.
Vaihtelevat vasteet eri vuosina johtuvat ilmeisesti séteily-, lampdtila- ja kosteusolosuhteiden
vaihteluista. Alustavien tulosten arvioimiseen tarvitaan pidempiaikaisia tutkimuksia. Taméa tutkimus
oli osa EU-rahoitteista RENMAN-projektia (2001-2003), jossa tutkittiin nykyajan haasteita
poronhoidolle pohjois-Fennoskandiassa.
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Milking of reindeer has been studied extensively and used as a measure of the milk supply of the
calves. However, milking includes separation of the calf from the mother and disturbs lactation. It is
well-known that free suckling by the calf continuously stimulates milk production of the mother. To
examine milk intake with minimal handling and disturbance, technique based on a physiological tracer
was used in this study. Milk intake and energy expenditure of the reindeer calves was measured by
doubly-labelled water (DLW, *H,'®0) during their first weeks of life. DLW contains stable isotopes of
hydrogen (“H) and oxygen ('°0). Milk intake was calculated from the water turnover obtained from
the dilution curve of *H, and energy expenditure from the difference of the dilution curves of *H and
"0 (carbon dioxide production).

The experiments were conducted with the Finnish Reindeer Herders” Association’s experimental
reindeer at the Kaamanen Reindeer Research Station in May-June 2003. Mothers and calves were kept
together and calves were allowed to suckle their mothers. Two successive experiments (duration 7
days) were conducted with 4 calves and 4 mothers. The calves were 1-2 weeks old during the first
experiment (23-30 May) and 3-4 weeks old during the second experiment (4-11 June). DLW was
given to calves through a cannula inserted into the jugular vein and its turnover in the body was
measured by blood samples. Milk output of the mothers was measured by milking machine at the end
of the experiments (with ocytoxin). Milk samples were taken for the chemical analyses. Milk was the
main food of the calves. The mothers were fed with high-protein concentrates and their feed intake
was individually recorded by computerised feeding collars.

Milk intake of the calves was on average 1.28 kg/day (1.04-1.50 kg/day) during the first experiment
and 1,47 kg/day (1.23-1.88 kg/day) during the second experiment. The energy expenditure of the
calves was on average 5.87 MJ/day at the age of 1-2 weeks and 7.42 MJ/day at the age of 3-4 weeks.
Milk output of the mothers varied markedly. Milk output was on average 1.37 kg/day (0.88-1.80
kg/day) at the end of the first experiment and 1.12 kg/day (0.52-1.74 kg/day) at the end of the second
experiment. Milk included on average 10.8% fat, 8.2 % protein, 4.5% lactose, 23.7% dry matter and
6.9 kl/g gross energy. The fat content of milk varied between mothers (7.4-16.3%). The calves
doubled their birth weight in about 17 days. Body weight gain of the calves was 310 g/day during the
first experiment and 420 g/day during the second experiment. The mothers maintained their body
weight during the first experiment, but lost 2-3 kg during the second experiment. Feed intake of the
mothers was on average 1.87 kg/day during the first experiment and 2.74 kg/day during the second
experiment. The calving resulted to a decrease in feed intake for 1-11 days. Milk intake was highest in
the calves whose mothers had highest body weights and feed intakes.

The results show that DLW method suits for the measurement of milk intake of the calves during their
first weeks of life when their major water source is milk. The benefit of the method is that the lactation
remains undisturbed and energy expenditure can be measured with the same method. The dis-
advantage is demanding technique and high cost.
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Poron lypsyd on tutkittu laajasti ja kiytetty myos vasojen maidonsaannin mittana. Lypsy kuitenkin
sisdltdd vasan erottamisen emdistd ja siten hdiritsce imetysti. Vapaasti imevidn vasan tiedetddn
jatkuvasti stimuloivan eméinsd maidontuottoa. Jotta saataisiin vasojen maidonottoa mitattua
mahdollisimman vihin késittelyin  ja hdiridin, tdssd tutkimuksessa kéytettiin  fysiologista
merkkiainemenetelméd. Poronvasojen maidonottoa ja energiankulutusta mitattiin kaksoisleimatun
veden (engl. doubly-labelled water, DLW, *H,'*0) avulla ensimmiisten elinviikkojen aikana.
Kaksoisleimattu vesi sisiltid vedyn ((H) ja hapen (‘*0O) stabiileja myrkyttomia luonnossa esiintyvia
isotooppeja. Maidonotto laskettiin veden turnoverista, joka maaritettiin “H:n laimenemiskayristi ja
energiankulutus maaritettiin “H:n ja *O:n laimenemiskéyrien vilisesta erotuksesta (hiilidioksidin
tuotosta).

Tutkimukset tehtiin  Paliskuntain ~ yhdistyksen Kutuharjun koetarhan poroilla Kaamasen
Porontutkimus-asemalla touko-kesdkuussa 2003, Vaatimet ja vasat pidettiin yhdessé ja vaatimet saivat
vapaasti imettidd vasojaan. Neljalla vasalla ja neljalla vaatimella tehtiin kaksi perakkiista koetta, jotka
kestivat kumpikin 7 vrk. Vasat olivat ensimmaisessd kokeessa (23-30.5.) 1-2 viikon ikdisii ja toisessa
kokeessa (4-11.6.) 3-4 wviikon ikdisid. Kaksoisleimattu vesi annettiin vasoille kanyylin avulla
kaulalaskimoon ja sen turnoveria kehossa mitattiin verindytteiden avulla. Vaadinten maidontuotto
mitattiin kokeiden lopussa lypsykoneella ja maidon heruttamiseen kaytettiin oksitosiinia. Lypsyjen
yvhteydessa kerittiin  maitondytteet maidon kemiallisen koostumuksen maéirittimiseen. Kokeiden
aikana vasojen paiasiallisena ravinnonldhteend oli eméin maito. Vaatimia ruokittiin runsaasti proteiinia
sisdltavalla poron kesarehulla, jonka kulutusta mitattiin ruokinta-automaattien avulla.

Vasojen maidonotto oli ensimmaiisen kokeen aikana keskimédrin 1.28 kg/vrk (1,04-1,50 kg/vrk) ja
toisen kokeen aikana 1,47 kg/vrk(1,23-1,88 kg/vik). Vasojen energiankulutus oli keskiméairin 5.87
MlJ/vrk 1-2 viikon ikaisilla ja 7,42 MJ/vrk 3-4 viikon ikdisilld. Vaadinten lypsyjen perusteella laskettu
maidontuotto vaihteli suuresti. Maidontuotto oli ensimmaéisen kokeen lopussa keskimaérin 1,37 kg/vrk
(0,88-1,80 kg/vrk) ja toisen kokeen lopussa 1,12 kg/vrk (0,52-1,74 kg/vrk). Maidossa oli rasvaa
keskimédrin 10,8% valkuaista 8,2%, laktoosia 4,5%, kuiva-ainetta 23,7% ja energiaa oli 6,9 kl/g.
Maidon rasvapitoisuus vaihteli yksiloiden vililld (7,4-16,3%). Vasojen syntymépaino kaksinkertaistui
keskimédrin 17 vuorokaudessa. Vasat lisdsivét painoaan 310 g/vrk ensimmadisen kokeen aikana ja 420
g/vrk toisen kokeen aikana. Vaadinten painot pysyivit ensimmadisen kokeen aikana lihes ennallaan,
mutta putosivat toisen koejakson aikana 2-3 kg. Vaatimet kuluttivat rehua ensimmaisen kokeen aikana
keskimédrin 1,87 kg/vik ja toisen kokeen aikana 2,74 kg/vrk. Vasonta aiheutti rehunkulutuksen
alenemisen 1-11 vuorokauden ajaksi. Vasojen maidonotto oli suurin vasoilla, joiden emien painot ja
rehunkulutukset olivat suurimmat.

Tulosten perusteella kaksoisleimattu vesi soveltuu vasojen maidonoton mittaamiseen jaksona jolloin
vasat saavat suurimman osan vedestdin maidosta. Kaksoisleimatun veden etuna on se, etti imetys ei
hiiriinny ja energiankulutus voidaan mitata samalla menetelmalld. Haittapuolena on menetelmén
teknisesti vaativa suoritus ja hintavuus.
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Betalactoglobulin (BLG) is the main whey protein in most ruminants and belongs to the lipocalin
protein family. According to previous data altogether 12 variants are expressed in bovine BLG from
which variants A and B are predominant. Chemical and physical properties of bovine milk PLG are
known while its biological function and its role as a transport protein are yet unclear.

Our aim was to characterize Finnish and Norwegian reindeer milk BLG proteins and compare the data
with those of bovine milk fLG. Finnish reindeer milks were obtained from Reindeer Research Station
(Kaamanen, Finland), Norwegian reindeer milks from the University of life Sciences (As, Norway)
and bovine milk from a local farmer. PLG proteins were isolated as described -earlier
(Milchwissenschaft 60 (4), 2005) and were characterized by SDS- and Native-PAGE, by IEF and by
Western blotting with antisera to bovine milk BLG.

Our data indicates that both Finnish and Norwegian reindeer milk BLG proteins as well as bovine milk
BLG proteins show a similar molecular mass as estimated by a reduced SDS-PAGE. Charge
differences of the milk samples were analyzed by Native PAGE in long gels (20 c¢cm) followed by
Western blotting. The antisera to bovine milk BLG recognised two protein bands in all milk samples
while the mobilities of the two BLG bands in bovine milk were different as compared to those in
reindeer milks. In reindeer milks the other BLG band was similar in all reindeer milks while the
intensity of the other band varied. Charge differences of the PLG bands were studied also by
electrofocusing in narrow pH gradients followed by Western blotting, and showed two LG bands that
were recognised by the antisera to bovine milk BLG. The isoelectric points of the two PLG bands in
reindeer milks with IPs about 4.6 - 4.9 were different when compared to the two BLG bands in bovine
milk with IPs about 5.1 - 5.3, in accordance with the data obtained with Native PAGE as described
above.

To summarize our data indicates that Finnish and Norwegian reindeer milk BLG proteins are similar
according molecular mass, but differ according to their charge (IPs about 4.6 - 4.9) when compared to
bovine milk BLG proteins (IPs about 5.1 - 5.3). In addition in reindeer milks, the protein band with 1P
about 4.9 appeared as two bands in most reindeer milks when the gels were stained by CBR after
electrofocusing. Further studies, such as of amino acid sequencing and determination of amino acid
composition are needed to clarify in details the genetic variants of Finnish and Norwegian reindeer
milk BLG proteins.
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Betalaktoglobuliini (BLG) kuuluu lipokaliinien proteiiniperheeseen ja on monien mérehtijéiden
padheraproteiini. Lehmdnmaidon BLG:lla on 12 erilaista varianttia, joista variantit A ja B ovat
vallitsevia. Lehminmaidon BLG:n ominaisuudet tunnetaan, mutta lehménmaidon BLG:n biologisesta
tehtdviasta ja roolista kuljetusproteiinina ei vield tiedetd paljonkaan. Poronmaidon BLG:n geneettisista
varianteista ei 16ydy aikaisempaa tutkimusta eikid poronmaidon BLG:n biologista tehtivai tai roolia
kuljetusproteiinina tunneta.

Tavoitteemme oli karakterisoida suomalaisten ja norjalaisten poronmaitojen PBLG-proteiineja seki
verrata poronmaitojen BLG-proteiineja lehmanmaidon PLG-proteiineihin. Suomalaiset poronmaidot
saatiin Porontutkimusasemalta (Kaamanen, Suomi), norjalaiset poronmaidot Norjan biotieteiden
yliopistolta (As, Norja) ja suomalaiset lehmanmaidot paikalliselta maidontuottajalta.

BLG-proteiinit eristettiin aiemmin kuvatulla tavalla (Milchwissenschaft 60 (4), 2005) ja analysoitiin
SDS- ja Natiivi-PAGE:lla (20 cm pitkissd geeleissd) ja IEF:1la kapealla pH-gradientilla (pH 4 - 6.5)
sekd tunnistettiin Western blottauksella, jossa kéytettiin lehmidnmaidon PLG-proteiinia vastaan
tuotettua vasta-ainetta.

Tuloksemme osoittavat ettd pelkistivilli SDS-PAGE:lla analysoitaessa sekd suomalaisten ettd
norjalaisten poronmaitojen PLG-proteiineilla ja lehméanmaidon BLG-proteiineilla on samanlaiset
molekyylimassat.

BLG-proteiinien varauseroja analysoitiin Natiivi-PAGE:1la pitkissa geeleissa, jolloin BLG:n vasta-aine
tunnisti kaksi proteiinia, joista toinen fLG vyohyke oli samanlainen kaikissa poronmaidoissa, kun taas
toisen vyohykkeen intensiteetti vaihteli. Vasta-aine tunnisti myés kaksi  PLG-vyShykettd
lehminmaidossa, mutta nididen proteiinien litkkuvuudet olivat erilaiset kuin poronmaidon BLG-
proteiineilla.

Kun varauseroja tutkittiin elektrofokusoinnilla kapeassa pH-gradientissaa (pH 4 - 6.5), PLG:n vasta-
aine tunnisti kaksi poronmaidon BLG proteiinia, joiden isoelektriset pisteet olivat n. 4.6 ja 4.9. Toisen
variantin (IP 4.9) intensiteetti oli lihes samanlainen kaikissa poronmaidoissa, mutta toisen variantin
(IP 4.6) intensiteetti vaihteli. Lisdksi CBR-vérjatyssa geelissi detektoitiin poronmaidon toisessa PLG-
variantissa toinen subvariantti, jonka IP oli n. 4.85. BLG-vasta-aine tunnisti molemmat lehminmaidon
BLG variantit, A:n (IP 5.1) ja B:n (IP 5.3), joiden isoelektriset pistect olivat erilaiset verrattuna
poronmaidon BLG variantteihin.

Yhteenvetona todetaan, ettd sekd poronmaidon ettd lehménmaidon PLG-variantit ovat molekyyli-
massaltaan samanlaisia. Natiivi-PAGE:ssa sekd suomalaisten ettd norjalaisten poronmaitojen BLG-
proteiinissa detektoitiin kaksi geneettistd varianttia. Poronmaidon PLG:n geneettisten varianttien
litkkkuvuudet olivat samanlaiset kaikissa naytteissd, mutta verrattuna kahteen lehménmaidon PLG
varianttiin (A ja B) niiden liikkuvuudet olivat erilaiset. Elektrofokusoinnissa tulokset olivat pidosin
samanlaisia kuin Natiivi-PAGE:ssa. Poronmaitojen kaksi PLG varianttia olivat erilaisia (IP:t noin 4.6 -
4.9) verrattuna lehméin PLG variantteihin (IP:t 5.1 - 5.3). Lisdksi useimmissa poronmaidoissa
detektoitiin CBR-vérjavkselld variantti, jonka IP oli n. 4.9, joka erottui kahtena vyShykkeeni joissakin
suomalaisissa ja norjalaisissa poronmaidoissa. Lisdtutkimuksia kuten aminohappokoostumuksen ja
sekvenssin médrittamisti tarvitaan selventimién yksityiskohtaisesti suomen ja norjan poronmaitojen
BLG-variantit.
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Reindeer producers in Alaska must consistently deliver a high quality product to the market place
throughout the year to ensure a stable and profitable industry. No studies have systematically
evaluated carcass yield and quality across animal categories of Alaskan reindeer slaughtered through
an extended season. A total ofi 42 reindeer were included in the study (19 bulls and 23 steers). All
animals came from the same herd out in the Seward Peninsula, Alaska, and were slaughtered on three
different occations; mid July (group 1), late November (group 2) and mid March (group 3). Group 1
were gathered and herded with helicopter and snow machine before entering the corral, the animals
were positioned in a squeeze chute and stunned with a captive bolt. Animals in groups 2 and 3 were
gathered in the field with snow machine and, while still free-ranging, they were shot with a rifle. All
carcasses were gutted and dressed out in the field, and immediately transported to a meat processing
facility for further sampling and boning.

All sensory evaluation was conducted at the Cooperative Extension Service Food Product
Development Facility/Sensory Laboratory (UAF, Fairbanks). A selected and trained sensory panel
consisting ofi 7 members performed a descriptive test on the reindeer loin samples. All assessments
were carried out in a laboratory with separate booths and under normal white light. The meat samples
were thawed over-night in a refrigerator and then prepared in a conventional oven at 150 °C to a core
temperature ofl 70 °C. Two slices from each sample of meat were placed in plastic cups coded with
three-digit numbers, served to the panel members in randomised order, at room temperature and in two
replicates. The panel members assessed 7-9 meat samples each session. The following attributes were
selected and unanimously agreed upon during panel training: total smell intensity, tenderness,
juiciness, gamey flavour, bloody flavour, liver flavour and sweet flavour. An unstructured continuous
line scale from 0 (low intensity) to 10 (high intensity) was used.

No significant difference in any sensory attribute was found when comparing meat from the two
animal categories included (bulls and steers), however the three different slaughter times affected the
sensory quality of the meat. There was a tendency (P=0.07) towards stronger total smell intensity ofl
the meat over the season, with lowest values for July and highest values found for March. The meat
from animals slaughtered in November was most tender (P=0.02) and juicy (P=0.001) compared with
meat from the July slaughter. The gamey flavour ofi the meat increased slightly (£=0.08) from July
(lowest values) through March. Reindeer slaughtered in November produced meat with the highest
intensity ofisweet flavour (P=0.001).

In addition to the present results, scasonal effects in reindeer carcass composition have previously
been reported from the same project (Wiklund ef al., 2005), where the carcasses from the late
slaughter occasion were heavier with a higher proportion ofi valuable cuts. Reindeer bulls were more
affected by the season than the steers, and showed the largest variation in carcass weight and fat
content.

Results from this study will generate information necessary for Alaskan reindeer producers to develop
an operational plan that will increase the value and expand the delivery ofireindeer products demanded
and accepted by upscale markets and consumers.

Reference:

Wiklund, E., Finstad, G. & Bechtel, P. J. 2005. Scasonal variation in carcass quality of reindeer (Rangifer
tarandus tarandus) from the Seward Peninsula, Alaska. — Proceedings: 51" International Congress of Meat
Science and Technology, 7-12August, Baltimore, USA..
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For att garantera en stabilitet och 16nsamhet inom renniringen maste rendgama i Alaska kunna
producera en kvalitetsprodukt under en forldngd slaktsdsong, Det har tidigare inte undersokts om
slakttidpunkt under aret och djurkategori paverkar slaktkroppssammansittning och kéttkvalitet hos
renar 1 Alaska.

Den hir undersokningen utfordes pa Seward Peninsula 1 Alaska, och 42 renar (19 tjurar och 23
kastrerade tjurar) fran samma renhjord ingick i studien. Renarna slaktades vid tre olika tillféllen; 1 mit-
ten av juli (grupp 1), slutet av november (grupp 2) och i mitten av mars (grupp 3). Grupp 1 samlades
och drevs med helikopter och snoskoter till en skiljningshage, kldamdes fast i en fixeringsbox och
avlivades med bultpistol. Grupp 2 och 3 samlades med snoskoter och skéts med geviar medan de
fortfarande befann sig 1 renhjorden. Renama slaktades utomhus, avhudades och indlvoma togs ur
innan slaktkropparna transporterades till en styckningslokal dér styckning och provtagning utfordes.
Den sensoriska analysen gjordes vid Cooperative Extension Service Food Product Development
Facility/Sensory Laboratory (UAF, Fairbanks). En utvald och trinad panel bestaende av 7 personer
utforde beskrivande test pa renkott (M. longissimus) 1 ett laboratorium utrustat med separata bas och 1
normalt dagsljus. Renkéttsproverna tinades 6ver natt 1 kylskap och tillagades sedan 1 en konventionell
ugn vid 150 °C till en sluttemperatur pa 70 °C. Tva skivor fran varje prov placerades 1 plastburkar
markta med tresiffriga slumpmassiga nummer, serverades rumstempererade till panelen 1 slumpmaéssig
ordning i tva replikat. Panelen bedémde 7 to 9 prov vid varje bedomningstillfalle. Under trinings-
tillfallena valde panelen ut och enades om foljande egenskaper hos renkottet: total luktintensitet, mor-
het, saftighet, viltsmak, blodsmak, leversmak och s6t smak. En kontinuerlig linjeskala fran 0 (lag in-
tensitet) till 10 (hog intensitet) anvéndes vid bedémningen.

Inga signifikanta skillnader i nagon av de sensoriska egenskapema kunde visas nér kott fran tjurar och
kastrerade tjurar jamfordes, ddremot fanns det skillnader i sensorisk kvalitet mellan de olika slakttid-
punkterna. En tendens (P=0,07) till 6kad luktintensitet under slaktsdsongen kunde visas, med de ligsta
virdena 1 juli och de hogsta i mars. Koéttproverna fran november var morast (P=0,02) och saftigast
(P=0,001) jamfort med kott fran slakten i juli. Viltsmaken 6kade nagot (P=0,08) 6ver slaktsdsongen
fran juli till mars. Renarna som slaktades 1 november gav kott med de hogsta virdena for st smak
(P=0,001).

Sasongseffekter 1 slaktkroppsammansittning har tidigare rapporterats fran denna studie (Wiklund ef
al., 2005), dar det visades att slaktkroppar fran slakten i mars hade hoga vikter och en stor andel
vérdefulla styckningsdelar. Rentjurarna visade stérre variation 1 vikt och fettinnehall jamfort med de
kastrerade tjurarna.

Resultaten fran den har undersokningen &r viktiga for renniringen 1 Alaska da de planerar for en okad
foradling av renkottsprodukter men ocksa for att forldnga slaktsdsongen och darmed oka tillgangen pa
renk&tt och moéta efterfragan fran kvalitetsmedvetna restauranger och konsumenter.
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Science and Technology, 7-12August, Baltimore, USA.
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Nematode parasite infections of semi-domesticated reindeer grazing in their natural habitat were
monitored by faecal egg counts and the ‘tracer animal” technique for two years. Faecal samples were
collected monthly from approximately 30 calves and 30 adult female reindeer from the Kutuharju
Experimental Herd, northern Finland. For estimates of infective larvae acquisition from pasture, four
‘tracer’ reindeer calves were de-wormed each month with a subcutaneous treatment of ivermectin,
released to the forest, and slaughtered eight weeks later. The abundance of nematode eggs and
abomasal and small intestinal nematodes was analyzed for relationships with host age, sex, season,
and between-year variation.

The overall abundance of nematodes and eggs did not differ between male and female calves, but
calves shed more eggs than adults. Osfertagia gruehneri was the dominant abomasal parasite. Larvae
were most abundant in winter (£<0.001) than in other seasons and the intensity of infection of adult
worms and egg output steadily increased throughout the year with a peak abundance in the reindeer’s
second summer. Nematodirinac was the most abundant intestinal nematode taxa. The intensity of in-
fection of larvae did not differ between seasons. Calf age was the most important factor. The
abundance of larvae increased until calves were 6 months old and then steadily decreased, replaced by
an increase in the adult worm population. Capillaria eggs were detected year-round in moderate
numbers. However, unlike other gastrointestinal nematodes, eggs were shed in highest numbers in
winter (P<0.05). Between-year variation in overall abundance of worms (£=0.01) and egg output
(P<0.001) was significantly higher in 2004 than in 2003.

We conclude that the transmission of gastrointestinal nematodes, most importantly, Osferfagia
gruehneri, occurs during the winter months from frozen, snow covered soil and vegetation. This
parasite undoubtedly possesses adaptive traits, which enable it to survive within reindeer and on
pasture in sub-arctic environments.
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Luontaisessa ympdristossddn laiduntavien porojen sukkulamatoinfektioita seurattiin kahden vuoden
ajan laskemalla ulosteesta madonmunat ja lisdksi kéytettiin “merkkieldintekniikkaa”. Ulostendytteet
kerittiin kuukausittain Paliskuntain yhdistyksen Kaamasen koetarhalla noin kolmeltakymmeneltéd
vasalta ja samalta maaraltd vaatimia. Loismatojen laitumelta saannin arvioimiseksi neljd merkkivasaa
laakittiin joka kuukausi ihonalaisella ivermektiiniruiskeella, minkd jéalkeen ne laskettiin tarhan
luonnonlaitumille ja teurastettiin kahdeksan viikon kuluttua, mini aikana vasat kerdsivét laitumelta
loistoukkia merkiksi laitumen infektiivisyydestd. Ulosteen sukkulamatomunien ja juoksutusmahan
sekd ohutsuolen matojen mairdd analysoitiin suhteessa eldimen ikéddn, sukupuoleen, vuodenaikaan ja
vuosien viéliseen vaihteluun.

Matojen ja madonmunien maird ei eronnut naaras- ja urosvasojen vélilld, mutta vasat erittivit
enemman munia kuin vaatimet. Osferfagia gruehmeri oli vallitseva juoksutusmahamato. Madon
toukkavaiheet vasojen juoksutusmahan limakalvolla olivat vleisimpii talvella kuin kesélla (£<0,001).
Aikuisten matojen miird ja munantuotto kasvoivat tasaisesti vuoden aikana niin, ettd huippupitoisuus
saavutettiin  poron toisen elinvuoden kesdlld. Nematodirinac-alaheimo oli yleisin ohutsuolen
loisryhmé. Alaheimon loistoukkien tartunnassa ei ollut vuodenajasta johtuvaksi tulkittavaa vaihtelua,
mutta vasan ikd oli merkittidvin toukkien mairddn vaikuttava tekija. Toukkien miadrd vasoissa kasvoi
kuuden kuukauden ikéddn saakka, minkd jilkeen se tasaisesti laski ja toukat aikuistuivat; ne
korvautuivat aikuisilla alaheimon madoilla. Capillaria-munia tavattiin kohtuullisia méirid ympéri
vuoden, mutta toisin kuin muiden ruuansulatuskanavan loisten, nditd munia erittyi eniten talvella
(P<0,05). Vuosien viililld oli vaihtelua; sekd matojen maird (P=0,01) ettd munien tuotanto (<0,001)
olivat suuremmat vuonna 2004 kuin 2003,

Ruuansulatuskanavan sukkulamatojen, tirkeimpénd niistd Ostertagia gruehneri, tartuntaa tapahtuu
my6s talviaikana lumen peittimésté jdisestd maasta ja kasvillisuudesta. Téll4 loisella on epailemétta
hyodyllisid sopeutumia, jotka auttavat sitd selviytymiin porossa ja poronlaitumella subarktisessa
ymparistossa.
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Setaria tundra was first described in semi-domesticated reindeer in Arkhangelsk area, Russia in 1928.
Setaria sp. infections appear to have emerged in Scandinavian cervids in the late 1960s. In 1973, S.
tundra was observed for the first time in northern Norway where there was an outbreak of peritonitis
in reindeer. Also in 1973, tens of thousands of reindeer died in the northern part of the Finnish
reindeer husbandry area. Severe peritonitis and large numbers of Setaria sp. worms were commonly
found. Following this, the incidence of Setaria sp. in reindeer in Scandinavia diminished.

According to meat inspection data and clinical reports from practising veterinarians, an outbreak of
peritonitis in reindeer in the southern and middle part of the Finnish reindeer herding area emerged in
2003. The outbreak was caused by the Filarioid nematode Setaria sp. In the province of Oulu, the
proportion of reindeer viscera condemned due to parasitic lesions in meat inspection increased from
4.9% in 2001 to 40.1% in 2003. In 2004 the focus of the outbreak moved approximately 100 km north
and in the year 2005 the spreading continued to the north about 100 km so that only the reindeer in the
northernmost small part of Finland were free of changes. In the same time the outbreak seems to have
settled in the southern area.

In Kuusamo, 2511 and 2103 slaughtered reindeer were clinically examined both ante and post mortem
in 2003 and 2004, respectively. Sefaria sp. nematodes were counted and the degree of peritonitis was
evaluated. Tissue, muscle and peritoneal fluid samples for histological and bacteriological studies and
for meat hygiene analyses were collected. A total of 260 adult and pre-adult Setaria sp. nematodes
were collected for morphological and molecular studies. The parasite was morphologically and mole-
cular biologically indistinguishable from Setaria tundra.

Peritonitis was common both in adults and calves but the degree of peritonitis was much more severe
in calves. The habitus of heavily infected calves expressed decreased welfare; low body condition and
undeveloped winter coat. The meat inspection findings of peritonitic reindeer carcasses included
ascites fluid, green fibrin deposits, adhesions and live and dead S. rundra nematodes. Histopatho-
logically, changes indicated granulomatous peritonitis with lymphoplasmacytic and e¢osinophilic
infiltration. No specific bacterial growth was found. No significant impact on meat pH values nor on
organoleptic evaluation of meat was found. There was a significant positive correlation between worm
count and the degree of peritonitis and a negative correlation between the degree of peritonitis and
back fat layer.

In order to monitor the parasite dynamics in nature, parasite samples from wild cervids were also
collected (moose, white-tailed deer, roe deer and wild forest reindeer). In moose only few cases of pre
adult encapsulated S. rundra nematodes on the surface of the liver but no peritonitis were detected.
Two roe deer examined fresh in the field had S rundra nematodes in abdomen but no peritonitis. Of
34 wild forest reindeer, 62% had changes associated with S. fundra. It is not known if the high
percentage of wild forest reindeer shot in Kainuu with signs of peritonitis caused by S tundra is
connected to the decrease of the population from 1700 individuals in 2001 to 1000 in 2005.

The present study revealed that S.rundra can act as a significant pathogen for reindeer, which was
evident at both ante and post-mortem inspection and in histological examination

This presentation is based on manuscript: Laaksonen, S., Kuusela, J., Nikander, S., Nylund, M. & Oksanen, A.
2006. Parasitic peritonitis outbreak in reindeer (Rangifer tarandus tarandus) in Finland. — The Veterinary
Record, submitted.
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Setaria tundra sukkulamato kuvattiin ensimmaisen kerran porolla Arkangelissa vuonna 1928. Setaria
—loiset nayttavit ilmaantuneen Skandinavian hirvieldimiin 1960 —luvun loppupuolella. Vuonna 1973,
S, tundra havaittiin ensimmdisen kerran Pohjois-Norjassa jossa loinen aiheutti porojen
vatsakalvontulehdusepidemian. Samana vuonna Yli-Lapissa kuoli kymmenid tuhansia poroja.
Ruumiinavauksissa voimakas peritoniitti ja massoittain Sefaria —sukkulamatoja olivat yleisid
loydoksid. Taman jalkeen tilanne rahoittui kolmen vuosikymmenen ajaksi

Poronlihan tarkastuseldinlddkireiden havaintojen mukaan porojen vatsakalvontulehdus ylsi
epidemiaksi vuonna 2003 eteldiselld ja keskiselld poronhoitoalueella. Epidemian aiheutti Filarioidea —
sukkulamatoihin kuuluva Sefaria -loinen. Oulun ld4nissd vuodesta 2001 vuoteen 2003 loisten
aitheuttamien muutosten takia hyléttyjen elinten osuus kasvoi 4,9 prosentista 40,1 prosenttin. Vuonna
2004 epidemian painopistealue siirtyi noin 100 km pohjoiseen ja jatkoi vuonna 2005 edelleen
ctenemistddn kohti pohjoista n. sadan kilometrin vuosivauhtia niin ettd vain Yld-Lapin porot olivat
vapaita tartunnasta. Samaan aikaan epidemia osoitti laantumisen merkkejd eteldiselld
poronhoitoalueella.

Kuusamossa n. 4600 teurasporoa tutkittiin kliinisesti ennen ja jéilkeen teurastuksen vuosina 2003-04.
Setaria —sukkulamatojen lukuméiérit laskettiin ja vatsakalvon tulehduksen voimakkuusaste arvioitiin.
Kudos-, lihas- ja  vatsaontelonestendytteiti  koottiin  histologisiin,  bakteriologisiin  ja
clintarvikehygieenisiin tutkimuksiin. Yhteensd 260 Setaria —loista kerdttiin morfologisia ja
molekulaarisia tutkimuksia varten. Loinen tunnistettiin sekd morfologisesti ettd molekyylibiologisesti
Setaria tundra —sukkulamadoksi.

Vatsakalvon tulehdus oli yleinen seka aikuisilla ettd vasoilla, mutta tulehduksen aste oli vasoillla
huomattavasti vakavampi. Voimakkaasti infektoituneiden vasojen olemus kuvasti alentunutta
hyvinvointia; kuntoluokitus oli alhainen ja talviturkin vaihtuminen keskenerdinen. Yleisimmét
lovdokset vatsakalvontulehdusta sairastavilla poroilla oli lisddntynyt verinen tai oljen vérinen
vatsaonteloneste, vihertava tai harmaa fibriinikalvo elinten pinnoilla ja kiinnikkeet elinten vélilld seka
elavit ja joskus kuolleet elinten pinnoille kapseloituneet S. tundra -sukkulamadot. Histopatologiset
muutokset ilmensivit jyvaistd lymfoplasmasyyttisti ja eosinofiilista vatsakalvon tulehdusreaktiota.
Mitddan spesifisti bakteerikasvua ei esiintynyt arpikudoksissa ja tulehdusmuutoksissa tai lihan
mikrobiologisissa testeissd. Vatsakalvontulehdusreaktiolla ei havaittu my6skdidn merkittivaa
vaikutusta lihan pH -arvoihin ja aistinvaraiseen arviointiin. Loisten méirdn ja vatsakalvon
tulehduksen asteen vililld ilmeni merkitsevd positiivinen korrelaatio ja vatsakalvon tulehduksen ja
rasvakerroksen paksuuden vililla negatiivinen korrelaatio. Lois- ja kudosndytteitd kerittiin myos
villeistd hirvieldimistd (hirvi, metsdpeura, metsdkauris, valkohdntipeura) S rundra -loisen
transmissiodynamiikan selvittelemiseksi. Muutaman hirven maksan pinnalta 16ytyi kuolleita,
epékypsid S. tundra —loisia mutta ei vatsakalvontulehdusta. Kahden metsékauriin ruumiinavaus
paljasti eldvid S. tundra —loisia mutta ei viitteitd vatsakalvon tulehduksesta kun taas 34 ammutusta
metsdpeurasta 64%:lla oli S. tundra —loiselle tyypillisid tulehdusmuutoksia. On kuitenkin vield
epiavarmaa voisiko korkea S. fundra —infektioprosentti olla osasyy metsdpeurakannan taantumaan
Kainuussa.

Tutkimus osoitti, ettd S. rundra —loisen voimakas infektio voi olla merkittivdn patogeeninen porolle.
Tamaén osoittivat kliiniset tutkimukset, lihantarkastusloydokset seka histologiset muutokset.

Tami esitys perustuu kisikirjoitukseen: Laaksonen, S., Kuusela, J., Nikander, S., Nylund, M. & Oksanen, A.
2006. Parasitic peritonitis outbreak in reindeer (Rangifer tarandus tarandus) in Finland. — The Veterinary
Record, submitted.
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Finnmark County in Norway constitutes the most important reindeer husbandry region in Europe with
around 170 200 animals (2005). Persistent virus infections in reindeer, such as herpesvirus infections,
may affect calf mortality. Virus from the subfamily Alphaherpesvirinae (family Herpesviridae) has
been isolated from reindeer in Finland and Sweden, but not in Norway. However, alphaherpesvirus
antibodies have been detected in Norwegian semi-domesticated reindeer (Stuen er al., 1993; Tryland
et al., 2005). For the purpose of a serological screening, two commercial bovine herpesvirus antibody
test kits (SVANOVA™, SYMBIOTICS™) were compared. The SVANOVAT kit is designed as an
indirect ELISA technique with whole bovine herpesvirus (BHV-1) as antigen, modified with rabbit
anti-reindeer as secondary antibody. The SYMBIOTIC™ kit is designed as a blocking
immunoenzymatic technique using the glycoprotein gB of BHV-1 as antigen. A total ofi 154 plasma
samples from four geographically separated herds were tested. Three herds were sampled at Karasjok
and Kautokeino slaughterhouses (2004-2005) while live animals at winter pasture in Karasjok (2004)
were sampled from the fourth herd. In the slaughterhouse material the seroprevalence was 35% in
calves and yearlings (n=49) and 83% in adults (»=41). We found a higher seroprevalence in females
(59%; n=32) compared to males (55%; n=58). The overall seroprevalence for the three districts was
57% (n=90). The overall prevalences per district ranges from 50% to 63%.The results point to a lower
seroprevalence in calves and yearling versus adults which would make sense as alphaherpesvirus
cause a life long infection. The seroprevalence of alphaherpes antibodies in the herd sampled in vivo
(all females) was 10% in calves (n=49) and 67% in adults (»=15) with an overall seroprevalence of
23% (n=64). The lower overall seroprevalence in this herd may be due to a higher percentage of
sampled calves. Only three animals (2%) were defined different between the two kits. Both kits were
able to identify the presence of alphaherpesvirus antibodies in reindeer plasma, but the intra-plate
variation between duplicates was lower in the kit from SYMBIOTICS™. The high prevalences of
alphaherpesvirus antibodies may indicate that alphaherpesvirus is endemic in reindeer in Finnmark, a
situation deserving further studies on the impact of these infections.

This project has been supported by the Norwegian Reindeer Development Fund.
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Finnmark utgjer kanskje det viktigste reindriftsomradet i Europa med rundt 170 200 dyr
(2005). Persistente virusinfeksjoner, som herpesvirus-infeksjoner, kan pavirke kalvedodelig-
het hos rein. Virus tilhgrende underfamilien Alphaherpesvirinae (familic Herpesviridae) er isolert
fra reinsdyr 1 Finland og Sverige, men ikke i Norge, men antistoffer mot alfaherpesvirus har blitt
pavist 1 blodprever fra rein 1 Finnmark (Stuen er al., 1993; Tryland et al., 2005). For a foreta en sterre
serologisk undersekelse av rein 1 Finnmark ble to kommersielle antistoffrtester (SVANOVATM,
SYMBIOTICS™) sammenlignet. SVANOVA™ er en indirekte ELISA-teknikk med bovint herpes-
virus (BHV) som antigen, og ble modifisert ved a bruke kanin-anti-reinsdyr antistoffer som sekundaer-
antistoffer. SYMBIOTIC™ er basert pa en blokkerings-teknikk med et glycoprotein (gB) fra BHV-1
som antigen. Plasmaprover (n=154) fra firc geografisk atskilte reinbeitedistrikter ble testet. Fra tre av
distriktene ble det tatt blodprover ved slakteriene 1 Karasjok og Kautokeino (2004-2005), mens det fra
det fjerde reinbeitedistriktet (Karasjok) ble tatt blodprever fra levende dyr. I slaktehusmaterialet ble
det funnet en seroprevalens pa 35% hos kalver og cttaringer (7=49) og 83% hos voksne dyr (n=41).Vi
fant en heyere seroprevalens hos hunndyr (59%; »=32) sammenlignet med hanndyr (55%; n=58).
Samlet seroprevalens for de tre distriktene var 57% (#=90), og den varierte fra 50% til 63%.
Resultatene viser en lavere seroprevalens hos unge dyr (kalver og ettaringer) sammenlignet med
voksne, noe som er i samsvar med at alfaherpesvirus etablerer en livslang infeksjon. Seroprevalensen i
provene tatt fra levende dyr (alle hunndyr) var 10% hos kalver (#=49) og 67% hos voksne (n=15), med
en total seroprevalens pa 23% (n=64). Den lavere seroprevalensen i1 denne flokken sammenlignet med
slaktehusmaterialet kan skyldes at det blant livdyrene var relativt sett flere kalver og ungdyr. Bare tre
dyr (2%) testet ulikt 1 de to testene. Begge testene var i stand til a pavise alfaherpesvius-antistoffer hos
reinsdyr, men variasjonen pa testresultatene mellom like prover (duplikater) var mindre for
SYMBIOTICS™. Den generelt hoye forckomsten av antistoffer mot alfaherpesvirus kan indikere at
viruset er endemisk hos reinsdyr i Finnmark og en videre undersokelse av betydningen av slike infek-
sjoner er nedvendig.

Dette prosjektet har mottatt stotte fra Reindriftens utviklingsfond.
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Can weight records as an indicator ofibody condition be
improved?

Anna Olofsson & Oje Danell
Swedish University of Agricultural Sciences, Reindeer Husbandry Unit, Box 7023, S-750 07 Uppsala, Sweden
(anna.olofsson@rene.slu.se).

In reindeer herding the pasture is the limiting resource. As a part of herd and pasture range
management it is necessary to regulate the reindeer population density according to available grazing
resources. The objective of this study was to investigate the possibilities to improve precision in
carcass records as indicator ofianimal condition.

Records from 703 reindeer slaughtered in the winter 2002/2003 was included in the study. The records
received from the slaughterhouses included herding district, weight (W), fat and conformation
classification according to the EUROP system and animal type (age class and sex) ofithe carcasses. In
addition reproductive status ofi the females and three body size measures (back-, radius- and jaw
length) were recorded. Two different indicators of body condition, W-V and W/V, were analyzed (V is
volume).

Results show that calves give the best estimation ofibody condition. All three body size measures are
correlated with weight and offer a possibility to improve the precision ofi the weight records by
adjustments for body size.

Kan viktregistreringar som indikatorer for kroppskondition
forbittras?

I rennéringen ar betet den begrinsade resursen. Som en del i forvaltningen av hjord och bete &r det
nédvandigt att anpassa renpopulationens tithet till tillgdngliga betesresurser. Syftet med denna studie
var att underséka mojligheterna att 6ka precisionen i slaktkroppsdata som en indikator pa djurens
kondition.

Data fran 705 renar slaktade under vintern 2002/2003 inkluderades 1 studien. Data fran slakterierna
inneholl samebytillhorighet, vikt (W), fett- och formklassning enligt EUROP-systemet och djurtyp
(alder och kon) for slaktkropparna. Utover detta noterades reproduktiv status for vajorna samt tre
kroppsmatt (rygg-, radius- och kéklingd). Tva olika kroppskonditionsvariabler, W-V och W/V,
analyserades (V ar volym).

Resultaten visar att kalvar ger bast skattning av djurens condition. Alla tre kroppsmatten ar korrelerade
med vikt och ger mgjlighet att 6ka precisionen 1 viktregistreringarna genom att justera for djurets
storlek.
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