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2 /ƻƴŦŜǊŜƴŎŜ ǘƘŜƳŜ 
 
The arctic and sub-arctic ranges of reindeer/caribou and muskoxen are rapidly being exposed to a warming 
climate and a greater human presence such as industrial development and tourism. The changing exposure 
influences the vulnerability of the arctic ungulates and the people who depend upon them. The conference 
will focus on how we can work with people to reduce vulnerability and enhance the adaptive capacity of 
arctic ungulates and their landscapes. Toward that goal, we need to strengthen how science advises land 
use and conservation policies through sharing our collective and collaborative knowledge. 
 
The theme of the conference ς άǘƘŜ ǇŀǎǘΣ ǘƘŜ ǇǊŜǎŜƴǘ ŀƴŘ ǘƘŜ ŦǳǘǳǊŜέ - allows us to look back at the 2nd 
Reindeer and Caribou Symposium held in Røros in 1979, and to highlight the development of research and 
management as well as identify the most appropriate future research and management directions. 
 
The program focuses on the following main topics: 
 

1. Rangifer and muskoxen ecology  
 
2. Exposure and sensitivity of Rangifer and muskoxen to changing landscapes (warming climate; industrial 

development, infrastructure and disturbances; changing husbandry and harvesting practices; 
management responses) 

 
3. Increasing and implementing Rangifer and muskoxen conservation through working with people 
 
4. Socio-ecological dimensions of the arctic ungulate world; how to deal with differing scales and policy, 

diverse stakeholders and different knowledge and value systems 
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3 hǊƎŀƴƛȊŀǘƛƻƴ 
 
The 14th International Arctic Ungulate Conference is hosted by the Norwegian Environment Agency and the 
Norwegian Institute for Nature Research, together with several co-organizers. 
 

3.1 hǊƎŀƴƛȊƛƴƎ /ƻƳƳƛǘǘŜŜ 
Vemund Jaren, Norwegian Environment Agency (Conference Chair) 
Olav Strand, Norwegian Institute for Nature Research (Chair of Scientific Committee) 
Jo Skorem, Norwegian Wild Reindeer Centre (Chair of excursions and cultural program) 
Askild Solberg, Norwegian Agriculture Agency 
Jan Henning L Àbèe-Lund, Norwegian Water Resources and Energy Directorate  
Bjørn Iuell, Statkraft 
Knut Simensen, Røros Museum 
Tor Punsvik, The County Governor of Vest-Agder 
Birgitta Åhman, Swedish University of Agricultural Sciences 
Ingrid Nerhoel, Norwegian Wild Reindeer Centre (Secretary of committee) 
 
Conference Agency: Gyro Conference AS 
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3.2 {ŎƛŜƴǘƛŦƛŎ /ƻƳƳƛǘǘŜŜ 
Olav Strand, Norwegian Institute for Nature Research (Chair of committee) 
Anna Skarin, Swedish University of Agricultural Sciences 
Troy Hegel, Environment Yukon 
Steeve Côté, Laval University 
Robert White, University of Alaska Fairbanks 
Anne Gunn, CARMA Steering Committee, Salt Spring Island, BC, Canada 
Birgitta Åhman, Swedish University of Agricultural Sciences 
Audun Stien, Norwegian Institute for Nature Research 
Brage Bremset Hansen, Norwegian University of Science and Technology 
Bjørn Kaltenborn, Norwegian Institute for Nature Research 
Hans Tømmervik, Norwegian Institute for Nature Research 
Knut Røed, Norwegian University of Life Sciences 
Manuela Panzacchi, Norwegian Institute for Nature Research 
Torkild Tverrå, Norwegian Institute for Nature Research 
Øystein Holand, Norwegian University of Life Sciences 
Kari Bjørneraas, Norwegian Environment Agency 
 

3.3 {ǇƻƴǎƻǊǎ 
The organizers of the 14th International Arctic Ungulate Conference gratefully acknowledge the support of: 
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4 LƴǘŜǊƴŀǘƛƻƴŀƭ !ǊŎǘƛŎ ¦ƴƎǳƭŀǘŜ {ƻŎƛŜǘȅ 
 
The LƴǘŜǊƴŀǘƛƻƴŀƭ !ǊŎǘƛŎ ¦ƴƎǳƭŀǘŜ {ƻŎƛŜǘȅ ǿŀǎ ŎǊŜŀǘŜŘ ƛƴ мфффΦ ¢ƘŜ ǎƻŎƛŜǘȅΩǎ ǇǊƛƳŀǊȅ ǊƻƭŜ ƛǎ ǘƻ ŘŜŎƛŘŜ ƻƴ 
where the next conference will be held and to assist in its organization. 
 

4.1 9ȄŜŎǳǘƛǾŜ /ƻƳƳƛǘǘŜŜ 
President: Prof. Birgitta Åhman, Sweden 
Prof. Arnoldus Schytte Blix, Norway 
Dr. Mauri Nieminen, Finland  
Dr. Peter Aastrup, Denmark 
Dr. Christine Cuyler, Greenland 
Mr. Anatoliy A. Alexeyev, Russia 
Prof. Perry Barboza, USA 
Dr. Jan Adamczewsky, Canada 
 
History and more information on the Arctic Ungulate Society can be found at  
http://www.arcticungulate.org/  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

http://www.arcticungulate.org/
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5 /ƻƴŦŜǊŜƴŎŜ ŀƎŜƴŘŀ 
 

Sunday 16 August 
18:00 Registration and mixer at Røros Hotel 

18:00 ς 21.00 Buffet dinner will be open   

 
 
 

Monday 17 August 
07:00-09:00 Breakfast  

08:00 Registration continues 

 
Most sessions will be held as plenary sessions in the Conference hall, ŎŀƭƭŜŘ άCŀƭƪōŜǊƎŜǘǎŀƭŜƴέ. 
Locations for parallel sessions on Tuesday afternoon and Thursday afternoon are indicated in the agenda. 
 

Monday 17 August 

Opening session 

09:00-09:15 Welcoming remarks  Chair for the 14th Arctic 
ungulate Conference, 
Vemund Jaren 

09:15-09:30 Official opening of the conference  State Secretary Lars Andreas 
Lunde, Norwegian Ministry 
of Climate and Environment 

09:30-09:40 Arctic Ungulate Society Chair of Arctic Ungulate 
Society, Birgitta Åhman 

09:40-09:50 Opening of scientific program, technical information 
on plenum and poster sessions 

Chair for the scientific 
committee, Olav Strand 

 

Monday 17 August 

Session 1: Key notes for the conference 

Chaired by Olav Strand 

09:50-10:35 1.1 Managing Rangifer ς why, how and for whom? Øystein Holand 

10:35-11:20 1.2 Ecology, evolution and management of ungulates: 
the complications of age 

Bernt-Erik Sæther 

11:20-12:00 1.3 Demography, migration and population genetics 
of migratory caribou in the context of climate change 

Steeve Côté 

12:00-13:30 Lunch   
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Monday 17 August 

Session 2: Population dynamics, habitats and climate change 

Chaired by Torkild Tveraa 

13:30-13:55 2.1. Svalbard reindeer population dynamics ς status 
report from a 20 year research program 

Audun Stien 

13:55-14:10 2.2. Global declines of caribou and reindeer? Brage Bremset Hansen 

14:10-14:25 2.3. Population monitoring and the quest to 
understand reindeer responses to habitat 
fragmentation and climate change 

Erlend B. Nilsen 

14:25-14:40 2.4. Changes in the primary productivity of caribou 
calving grounds: The mixed influences of climatic 
variation and caribou foraging pressure 

Brett Campeau 

14:40-14:55 2.5. Ecological changes and conservation conflicts of 
wild tundra reindeer in the eastern Siberia  

Shirow Tatsuzawa  

14:55-15:25 Break  

15:25-15:40 2.6. Sex-specific effects of climate and density-
dependence cause fluctuating adult sex ratios in a 
large Arctic herbivore 

Bart Peeters 

15:40-15:55 2.7. Reindeer and snow patches ς a melting history of 
interactions 

Jørgen Rosvold 

15:55-16:10 2.8. Reindeer use of Yamal tundra measured with 
pellet-group counts: understanding reindeer effects 
on willow growth and recruitment in a landslide area 

Anna Skarin 

16:10-16:25 2.9. Caribou on ice ς Assessing the relationships 
between global warming, lake ice, and caribou 
(Rangifer tarandus caribou) migrations in northern 
Québec, Canada  

Mathieu Leblond 

16:25-16:30 Final discussion and closing of session  

16:30-17:00 Break  

 

Monday 17 August 

Session 3: Opening of poster session and short presentations by students from NOVA PhD course 

Location: Conference hall and adjacent poster areas 

Chaired by Birgitta Åhman 

17:00 ς 18:00 

19:00 Dinner  
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Tuesday 18 August  

Session 4: Population management and harvest practices  

Chaired by Olav Strand 

08:30-08:55 4.1. Harvest mŀƴŀƎŜƳŜƴǘ ƻŦ ¸ǳƪƻƴΩǎ mountain caribou: 
Decision-making in the face of uncertainty 

Troy M. Hegel 

08:55-09:20 4.2. Herd structure, harvest strategies and productivity in 
Fennoscandian reindeer husbandry 

Birgitta Åhman 

09:20-09:35 4.3. Modeling hunter harvest in barren-ground caribou in 
the Northwest Territories, Canada during a period of decline 
between 2009 and 2014 

John Boulanger 

09:35-09:50 4.4.  Management of caribou in Greenland Nuka Møller Lund 

09:50-10:05 4.5. Landscape use and movement of reindeer and moose in 
the Scandinavian mountainous landscape 

Wiebke Neumann 

10:05-10:20 4.6. Inuvialuit traditional knowledge of caribou and modern 
conservation management 

Frank Pokiak 

10:20-10:25 Final discussion and closing of session  

10:25-10:35 Introduction to field trip Vemund Jaren 

10:35-11.00 Break  

 

 
 
 
 

Tuesday 18 August 

07:00-08:30: Breakfast  

Tuesday 18 August 

Session 5: Living in a changing landscape: Anthropogenic effects and disturbance 

Chaired by Anna Skarin 

11:00-11:25 5.1. Wild reindeer in the anthropocene: Is it possible to 
reconcile conservation with human development? 

Manuela Panzacchi  

11:25-11:40 5.2. Ecophysiology of a partially migratory large arctic 
ungulate 

Alina Evans 

11:40-11:55 5.3. Natural and anthropogenic environmental change 
threaten the future of a remote mountain caribou herd ς An 
Inuit knowledge perspective 

Kaitlin Wilson 

11:55-12:10 5.4. Evidence that dark adapted reindeer (Rangifer tarandus) 
can detect corona ultraviolet light on high voltage power 
lines: Physiological basis and ecological consequences 

Nicholas Tyler 

12:10-12:25 5.5. Shifting summer ranges and changes in calving areas of 
reindeer around Snæfell in East Iceland. The effects of 
hydropower plant construction at Kárahnjúkar 

Kristin Agustsdottir 

12:25-12:40 5.6. How do we best address scale for disturbance studies on 
Rangifer area use? 

Jonathan E. Colman 

12:40-12:55 5.7. Caribou movement responses to human activity and 
physiography in Noatak National Preserve, Alaska 

Timothy Fullman 

12:55-13:00 Final discussion and closing of session  

13:00-14:30 Lunch   



 

 
15 

 

 

 

Tuesday 18 August 

Session 6: Poster session  

Location: Poster areas adjacent to the Conference hall 

14:00-16:00 

Tuesday 18 August: 

Session 7A: Population genetics and evolution 

Location: Christianus sextus 

Chaired by Steeve Côté 

16:00-16:25 7A.1. Human-induced versus natural gene flow: identifying 
drivers for genetic structure of Rangifer 

Knut Røed 

16:25-16:40 7A.2. Spatial structure of Eurasian reindeer: genetic data 
reveals the colonization history of High Arctic reindeer 

Kjersti S. Kvie 

16:40-16:55 7A.3. Differential genetic migration and implications for 
barren ground caribou management 

Keri McFarlane 

16:55-17:10 7A.4. Landscape genetics and population trends of peary 
caribou in the Canadian Arctic Archipelago 

Micheline Manseau 

17:10-17:30 Final discussion and closing of session  

Tuesday 18 August 

Session 7B: Nutritional ecology, parasites and diseases 

Location: Falkbergetsalen 

Chaired by Audun Stien 

16:00-16:25 7B.1. Ill health in the Arctic: Massive muskox population 
declines and unusual caribou mortality events associated with 
emerging diseases and stress 

Susan Kutz 

16:25-16:40 7B.2. High parasite load in wild reindeer calves in the 
population in Hardangervidda Norway 

Kjell Handeland 

16:40-16:55 7B.3. Multi-pathogen serological survey in migratory caribou 
herds: a snapshot in time 

Anja Carlsson 

16:55-17:10 7B.4. Reindeer alphaherpesvirus (CvHV2) and not Moraxella 
bovoculi caused infectious keratoconjunctivitis experimentally 
in semi-domesticated reindeer (Rangifer tarandus tarandus) 

Morten Tryland 

17:10-17:25 7B.5. Milk composition: Is it a tool to assess weaning 
strategies in relation to milk production and plane of 
nutrition? 

Robert White 

17:25-17:40 7B.6. Maintaining annual reproduction in Rangifer: the roles 
of protein and energy 

Katherine Parker 

17:40-17:55 7B.7. Anti-brucella antibodies in moose, muskoxen and plains 
bison in Alaska 

Ingebjørg Helena 
Nymo 

17:55-18:10 7B.8. Population dynamics of bot-flies and caribou Andy Dobson 

18:10-18:15 Final discussion and closing of session  

Tuesday 18 August 

Cultural evening program 

18:45  Joint departure on foot from the main entrance, Røros Hotel 

19:00  Dinner at Kaffestuggu, Bergmannsgata 18 (downtown Røros) 

20:30  Guided tour and organ concert at Røros Church (optional) 
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Wednesday 19 August 

Full day field trip 
07:00-08:00  Breakfast   

08:00  Bus departure from the hotel  

 Field trip to Dovrefjell with guided stops at Grimsdalen and 
Hjerkinn. Lunchboxes will be provided during the stops. See 
6.10 for further details. 

 

19:00 Dinner   

Thursday 20 August 

07:00-08:30: Breakfast  

Thursday 20 August:  

Session 8: Society and ecology 

Chaired by Robert White 

08:30-08:55 8.1. A fresh look at Rudolf ς can we strengthen 
conservation by treating reindeer as a cultural ecosystem 
service? 

Bjørn P. Kaltenborn 

08:55-09:20 8.2. á Gots'e Nete (Learning Together): Advancing 
sustainable strategies for caribou research through cross-
cultural collaboration 

Jean Polfus 

09:20-09:35 8.3. Changes in barren ground caribou abundance and co-
management responses in North America 

Gary Kofinas 

09:35-09:50 8.4. European wild reindeer regions ς introduction of a 
new concept 

Hans Olav Bråtå 

10:05-10:20 8.5. Adaptive governance supported by trans-disciplinary 
research - easier said than done  

Frode Flemsæter 

10:20-10:35 8.6. Co-management: a western and traditional 
collaboration of saving the Bathurst barren-ground 
caribou herd 

Sjored Van De Wielen 

10:35-11:00 Break   
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Thursday 20 August 

Session 9: Bridging the science and policy gap 

Chaired by Olav Strand 

11:00-11:25 9.1. Building bridges over troubled waters: reflections on the 
science policy interface for wildlife conservation 

John D. C. Linnell 

11:25-11:45 9.2. Efforts to protect wild reindeer habitats by increasing 
scientific and social capacity 

Vemund Jaren 

11:45-12:00 9.3. What is the role of scientific knowledge in environmental 
planning? 

Marianne Singsaas 

12:00-12:15 9.4. Breaking barriers for success - Alaska Reindeer Council Laurie Thorpe 

12:15-12:30 9.6. Reindeer entrepreneurship: An adaptive curriculum for a 
vital livelihood 

Jackie Hrabok-
Leppäjärvi 

12:30-13:00 Final discussion and closing of session  

13:00-14:30 Lunch   

Thursday 20 August 

Session 10: Predators and prey  

Chaired by Manuela Panzacchi 

14:30-14:55 10.1. Movement patterns and individual variation in energy 
gain and predation risk for woodland caribou 

John Fryxell  

14:55-15:20 10.2. Food limitation and predation in the reindeer herding 
industry 

Torkild Tveraa 

15:20-15:35 10.3. Spatio-temporal patterns of reindeer (Rangifer tarandus 
tarandus) and brown bears (Ursus arctos) behavior during 
reindeer calving season 

 

Therese Ramberg 
Sivertsen 

15:35-15:50 10.4. Spatial patterning of boreal caribou at calving to reduce 
predation risk: what drives dispersion from groups? 

Craig DeMars 

15:50-16:00 Final discussion and closing of session  

16:00 Break  
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Thursday 20 August 

Session 11A: Reproductive physiology and behavior  

Location: Christianus sextus 

Chaired by Øystein Holand 

16:30-16:45 11A.1. Investigation of personality in subdominant male 
reindeer (Rangifer tarandus) and its relation to somatic cost 

Robert Weladji 

16:45-17:00 11A.2. Estrus stimulation in reindeer Elena Nikitkina 

17:00-17:15 11A.3. Hypothesized causes and functions of allonursing in 
reindeer (Rangifer tarandus): testing the milk-theft, 
mismothering, compensation, kin-selection and reciprocity 
hypotheses. 

Sacha Engelhardt 

17:15-17:30 Final discussion and closing of session  

17:30 Break  

Thursday 20 August 

Session 11B: Workshop: Future knowledge needs and how to measure anthropogenic disturbance 
and cumulative effects on Rangifer populations 

Location: Kinosalen 

Chaired by Bjørn Kaltenborn 

16:30-16:45 11B.1. Energy production and distribution: seen from the 
perspective of Norwegian reindeer 

Wŀƴ IŜƴƴƛƴƎ [Ω!ōŞŜ-
Lund 

16:45-17:00 Summary of session 5 and introduction to discussion Anna Skarin  

17:00-17:50 Moderated discussion  

17:50-18:00 Summary of discussion and closing of workshop  

18:00 Break  

Thursday 20 August 

19:30  Banquet dinner ƛƴ άCŀƭƪōŜǊƎŜǘǎŀƭŜƴέ 
            Cultural program with music 
            Toastmaster: Martin Callanan 

            Main speaker: Eigil Reimers 
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Friday 21 August 

07:00-08:30 Breakfast and check-out from the hotel 

 

Session 12: Friday 21 August: Monitoring and adaptive management 

Chaired by Troy Hegel 

08:30-08:55  12.1. Building adaptive capacity at the landscape scale 
for migratory tundra caribou: Implications for 
monitoring, mitigation and management 

Don E. Russel 

08:55-09:10 12.2. Experiences from adaptive management in 
Sweden; a new moose management system? 

Göran Ericsson 

09:10-09:25 12.3. Approaches to the strategy of reindeer 
conservation in Russia 

Taras Sipko 

09:25-09:40 12.4. Visitor studies in wild reindeer range in Norway Vegard Gundersen 

09:40-09:55 12.5. Adaptive management strategy evaluation 
framework for land-use scenarios 

Bram Van Moorter 

09:55-10:10 12.6. Monitoring for the sustainability of Alaskan 
reindeer ranges 

Karin Sonnen 

10:10-10:30 Break and latest check-out from the hotel  

10:30-10:45 12.7. Muskox Expert Network under Circumpolar 
Biodiversity Monitoring Program 

Christine Cuyler 

10:45-11:00 12.8. Mappings of reindeer husbandry and other land 
uses for better informed land use decisions in northern 
Sweden 

Per Sandström 

11:00-11:15 12.9. Arctic biomass: Greening and browning in the 
Arctic ς implications for reindeer and caribou 

Hans Tømmervik 

11:15-11:30 12.10. Svalbard reindeer: Decades of monitoring 
suggest ecosystem-based monitoring as the future 
paradigm 

Åshild Ønvik Pedersen 

11:30-11:45 12.11. A global assessment for Rangifer: a collaborative 
ŀǇǇǊƻŀŎƘ ǘƻ ŀǇǇƭȅ L¦/bΩǎ wŜŘ [ƛǎǘ ŎǊƛǘŜǊƛŀ 

Don E. Russel 

11:45-12:05 Closing of sessions 

 

Chair of scientific 
committee, Olav Strand 

12:05-12:20 Closing comments and notes from the Arctic Ungulate 
Society 

Chair of Society,  
Birgitta Åhman 

12:20-12:30  Closing of conference Conference Chair,  
Vemund Jaren 

12:30 Lunch and departure  
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6 DŜƴŜǊŀƭ ƛƴŦƻǊƳŀǘƛƻƴ 
 

6.1 /ƻƴŦŜǊŜƴŎŜ ǾŜƴǳŜ 
The 14th International Arctic Ungulate Conference takes place at Røros, which is an UNESCO world heritage 
site in Norway. Røros town is situated around 400 km north of Oslo and 150 km south of Trondheim.  
 
The conference venue is at Røros Hotel, ǿƘƛŎƘ ƛǎ ŀ ŦŜǿ ƳƛƴǳǘŜǎΩ ǿŀƭƪ ŦǊƻƳ ǘƘŜ ǘƻǿƴ ŎŜƴǘŜǊΦ Lǘ ƛǎ situated 
approximately two kilometers from Røros airport and one kilometer from Røros railway station. 
 

 
The map shows Røros town with its hotels, as well as Røros tourist information (Røros Turistkontor) and 
Røros airport (Røros lufthavn). 
 
 

6.2 wŜƎƛǎǘǊŀǘƛƻƴ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ŘŜǎƪ 
The registration and information desk is located in the lobby at Røros Hotel. All registered participants will 
receive conference materials and a name badge upon registration. Please wear these badges at all times as 
it will serve as your ticket to meals etc.  
 
The registration desk will be open during the mixer on Sunday evening, on Monday morning and before 
start of the morning sessions on the following days. The hotel reception will also help you with information 
about Røros and things to do and see there during your stay. 
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6.3 {Ŝǎǎƛƻƴ ǾŜƴǳŜǎ 
The sessions will take place in the conference center ς ά{ǘƻǊǎǘǳƎƎǳέΦ Most oral presentations will be given 
ƛƴ ǇƭŜƴŀǊȅ ǎŜǎǎƛƻƴǎ ƛƴ ǘƘŜ ŎƻƴŦŜǊŜƴŎŜ ƘŀƭƭΣ ŎŀƭƭŜŘ άFalkbergetsalenέΦ 9ȄŎŜǇǘƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ŀǊŜ ǘǿƻ ǇŀǊŀƭƭŜƭ 
sessions on Tuesday afternoon and on Thursday afternoon. Location for these sessions are indicated in the 
conference agenda. 
 

6.4 hǊŀƭ ǇǊŜǎŜƴǘŀǘƛƻƴǎ 
In addition to invited speakers, the program consists of 15 min oral presentations. We ask lecturers to 
structure your talk accordingly and allow a minimum of two minutes for questions from the audience. The 
session chair will indicate to all presenters when there are three minutes and one minute left of the 
allocated time.  
 
Please make sure you meet up at the venue for your session no later than 20 minutes prior to the notified 
starting time of the session. You need to make yourself familiar with the room and facilities and make 
yourself known to the session chair.   
 
All speakers are requested to visit our technician in the back of the session room to upload your 
presentation on the server. We kindly ask you to upload your PowerPoint file the day before your lecture. A 
speaker preparation room where you can test your presentation will be available. 
 
All rooms will be equipped with a remote controller for slideshows as well as a laser pointer. The 
conference organizers will not make any of the presentations available to others after the conference. 
Exchange of copies of presentations need to be arranged directly between the presenter and those 
individuals requesting copies. 
 

6.5 tƻǎǘŜǊ ǇǊŜǎŜƴǘŀǘƛƻƴǎ  
Posters should have a maximum size of 135 cm by 95 cm, portrait orientation. We advise you to bring at 
least 25 copies in format A4 (preferably colored) of the poster as handouts. Make sure your contact details 
are clearly visible on the poster and your handouts.  
 
The poster presentation will take place in the poster areas adjacent to the conference hall. We kindly ask 
you to hang up your poster as soon as possible after your arrival, before the first poster session on Monday 
afternoon. Your poster should be placed at the poster wall with number corresponding to the conference 
agenda.   
 
The poster room will be available during the entire conference. Authors are expected to be present at their 
poster during the poster sessions. No posters should be removed before the scheduled poster sessions 
have ended. 
 

6.6 aŜŀƭǎ ŀƴŘ ŎƻŦŦŜŜ ōǊŜŀƪǎ 
Room rates include all meals ς breakfast, lunch, dinner and coffee breaks. The banquet dinner is also 
included. All meals will be served in the dining room at the venue hotel Røros Hotel, except dinner on 
Tuesday (at Kaffestuggu) and the banquet dinner (in Falkbergetsalen). 
 
Persons that have assigned for day registration only, have lunch included, as well as coffee breaks and 
conference materials. 
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There will normally be breaks of 30 minutes between each session, and the lunch will last for 90 minutes. 
Coffee/tea and fruit will be available all day in the areas close to the conference hall. 
 

6.7 9ȄƘƛōƛǘƛƻƴ ŀǊŜŀ  
The exhibition area is in close connection to the conference hall and the poster area.   
 

6.8 /ƻƴŦŜǊŜƴŎŜ ǇǊƻŎŜŜŘƛƴƎǎ 
We are offering an opportunity for delegates to publish their contributions in a special issue of the journal 
Rangifer. Rangifer is now an open access journal and publishes original research papers, review articles and 
brief communications in all themes and fields related to reindeer, caribou and northern ungulates. 
Manuscripts have to be prepared following Rangifer standards and forms.  
 
Deadline for submission of manuscripts is 1st October 2015. Manuscripts and supporting materials can be 
submitted as MS word documents to: Olav.Strand@nina.no 
 
All submissions will be peer-reviewed and acceptation of a presentation (oral or poster) at the conference 
does not automatically lead to acceptance of a submission to the proceedings. 
 

6.9 {ƻŎƛŀƭ ŜǾŜƴǘǎ ŀƴŘ ŜƴǘŜǊǘŀƛƴƳŜƴǘ 
Sunday 16 August  
From 18:00: Mixer with buffet dinner, finger food, local folk music 
Monday 17 August  
12:00 (start lunch): Presentation of local and traditional food by Mikael Forselius, director at Røros Hotel 
Tuesday 18 August 
19:00 Dinner at restaurant Kaffestuggu, downtown Røros 
20:30 Guided tour and organ concert in Røros Church 
Thursday 20 August 
19:30: Banquet dinner, local folk music (Hulbækmo), rock music and dancing (Bergstaden Old Stars)  
 

6.10 CƛŜƭŘ ǘǊƛǇ 
Wednesday 19 August there will be a full day field trip to Dovrefjell, a scenic mountain area with wild 
reindeer and muskoxen. The field trip is included in the registration fee for all registered participants. 
Please notify the registration desk if you will not participate. 
 
Buses will depart from the main entrance at Røros Hotel at 08:00 and return before dinner at 19:00. A bus 
guide on each bus will tell you about the reindeer areas, national parks, local communities and history etc 
which we will pass on our way. There will be two main stops with guided tours during the trip ς at 

Grimsdalen and at Hjerkinn with the Wild Reindeer Centre and viewpoint Snøhetta. Check the conference 
website for more detailed information. Lunchboxes and soft drinks will be provided at the main stops.  
 
We do hope for nice weather, but the trip will take us up to 1200 m a.s.l where it also may get cold, wet 
and windy. Please bring some warm clothing, allweather jacket or raingear and light hiking shoes. 
 

mailto:Olav.Strand@nina.no?subject=Arctic%20Ungulate%202015%20Abstract%20submissing
http://gyroconference.event123.no/NINA/AUC/fieldtrip3.cfm
http://gyroconference.event123.no/NINA/AUC/fieldtrip3.cfm
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6.11 ²ŜŀǘƘŜǊ  
The altitude at Røros is around 650 m a.s.l. The weather in mid August is normally quite dry and a bit chilly, 

but both higher and lower temperatures, wind and some rain may occur. Check yr.no for updated weather 
forecasts. 
 

6.12 tŜǊǎƻƴŀƭ ƛƴǎǳǊŀƴŎŜ 
The organizers of the conference will not provide insurance and do not take responsibility for any loss, 
accident or illness that might occur during the conference or in the course of travel to or from the meeting 
site. It is therefore the responsibility of the participants to check their coverage with their insurance 
provider.   
 

6.13 ¢ŜƭŜǇƘƻƴŜ ŀƴŘ ²ƛπCƛ 
In case of emergency, call 113 for ambulance, 110 for fire, and 112 for police. For no emergency requests 
to police, call 02800. 
 
The phone country code to Norway is + 47 for mobile phones and 0047 for landlines. The Røros area has a 
good coverage for mobile phones and mobile Wi-Fi (4G). 
 
Free Wi-Fi is available at the conference hotel. 
 

6.14 /ǳǊǊŜƴŎȅΣ ŎǊŜŘƛǘ ŎŀǊŘǎ ŀƴŘ ǇŀȅƳŜƴǘ 
The Norwegian currency consists of άkronerέ όbhYύ ŀƴŘ άøreέ. 100 øre equals 1 krone. Prices are 
ŎƻƳƳƻƴƭȅ ŘŜƴƻǘŜŘ ŀǎ άƪǊέΦ  
 
You will find ATMs in town, and you can usually also withdraw cash from shops such as supermarkets. 
 
The use of credit cards is widespread in Norway, and major credit cards are accepted almost everywhere. 
Eurocard, MasterCard, VISA, American Express and Diners Club are the most common. Please note that 
some shops do not allow foreign credit cards, although they take debit cards.   
 

6.15 ¢ƻǳǊƛǎǘ ƛƴŦƻǊƳŀǘƛƻƴ 
Røros tourist information (Røros Turistkontor) is located at the address Peder Hiorts gate 2, in Røros city 
center. You may visit the website at http://en.roros.no/. They may also be reached on telephone +47 72 41 
00 00. 
  

http://www.yr.no/place/Norway/Sør-Trøndelag/Røros/Røros/
http://en.roros.no/
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7 /ƻƴŦŜǊŜƴŎŜ ǇǊƻƎǊŀƳ ǿƛǘƘ ŀōǎǘǊŀŎǘǎ 
 

Session 1: Key notes for the conference 
 

Monday 17 August 

Session 1: Key notes for the conference 

Chaired by Olav Strand 

09:50-10:35 1.1 Managing Rangifer ς why, how and for whom? Øystein Holand 

10:35-11:20 1.2 Ecology, evolution and management of ungulates: the 
complications of age 

Bernt-Erik Sæther 

11:20-12:00 1.3 Demography, migration and population genetics of 
migratory caribou in the context of climate change 

Steeve Côté 

12:00-13:30 Lunch at the conference hotel  

 
 
 
 

1.1 Managing Rangifer - why, how and for 
whom? 
 
Øystein Holand, Eigil Reimers & Anne Gunn 
Contact: oystein.holand@nmbu.no 

 
Since the 1970s, migratory tundra caribou and 
reindeer, wild and semi-domestic, are changing in 
abundance and distribution across landscapes 
which themselves are rapidly being altering 
ǘƘǊƻǳƎƘ ǇŜƻǇƭŜΩǎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ŎƭƛƳŀǘŜΦ ¢ƘŜ 
cumulative changes in Rangifer and their 
landscapes are driving why we need to adapt 
management. How we adapt management is, in 
part, through our increased understanding such 
as the sensitivity of herds to age and sex specific 
mortality through predation and harvesting. 
Indeed, knowledge about the genetic population 
structure and their spatial distribution is pivotal 
for defining sound management units. At the 
individual animal scale, nutritional ecology has 
revealed aspects of evolutionary ecology such as 
how protein and fat allocaǘƛƻƴ ǊŜƭŀǘŜǎ ǘƻ ŦŜƳŀƭŜΩǎ 
individual life time reproductive fitness. The 
mechanisms for adapting to seasonal and annual 
variability in forage include weaning strategies. 
However, we have less understanding of male 
lifetime reproductive fitness. An equally 
conspicuous gap is protein allocation to the 
immune system and the trade-offs to 
reproductive fitness and in the mechanisms for 
how parasites may play a role in cyclic abundance 
relative to forage availability and predation. In this 

review, we explore how caribou/reindeer may 
adjust their life history, movement and other 
ǇƘŜƴƻǘȅǇƛŎ ǘǊŀƛǘǎ ŀŎŎƻǊŘƛƴƎƭȅ ŀƴŘ Ƙƻǿ άǎǘǊƻƴƎέ ƛǎ 
the phenotypic plasticity related to these traits. 
The question of for whom Rangifer is managed is 
an increasingly complex question as we respond 
to pastoralist, hunter societies as well as sport 
and commercial hunting activities with often 
changing socio-ecological systems.  
 
 
 

1.2 Ecology, evolution and management of 
ungulates: the complications of age 
 
Bernt-Erik Sæther 
Contact: bernt-erik.sather@ntnu.no 

 
One important characteristic of ungulates is that 
many life history traits show large age-specific 
variation. This often introduces delays in the 
response of population size to variation in the 
environment or to density dependent effects on 
the population growth rate. Here I illustrate the 
importance of considering such time-delayed 
effects by reviewing some empirical examples of 
the underlying mechanisms for lagged dynamics 
of ungulate populations. Age is also important to 
include when making predictions of how rapidly 
ungulates are able to adapt to environmental 
changes. We show that a method based on an 
age-specific extension of the famous Price-
Robertson equation for the evolution of 

mailto:bernt-erik.sather@ntnu.no
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quantitative characters can represent a useful 
approach. I illustrate this by an example, showing 
that selection for earlier calving in moose as a 
response to a warm-up of the spring is 
counteracting by the effects of selective harvest. I 
conclude that methods now available including 
age-specific effects are important to include both 
in the analyses of eco-evolutionary processes and 
in the development of management strategies of 
ungulates. 
 
 
 

1.3. Demography, migration and 
population genetics of migratory caribou in 
the context of climate change  
 
Steeve D. Côté 
Contact: Steeve.Cote@bio.ulaval.ca 

 
Migratory caribou (Rangifer tarandus) is a key 
species in the Arctic and plays a central role in the 
ecology of predators and the structure of Arctic 
ecosystems. Several herds worldwide have 
decreased substantially in abundance and 
distribution over the last decades. Despite much 
research and monitoring efforts, however, we still 
do not have a good understanding of the factors 
driving the rise and decline of Arctic 
caribou/reindeer herds. I will present our research 
on the population dynamics of migratory caribou 
in the Ungava peninsula (Québec/Labrador, 
Canada) over the last three decades. I will mainly 
use two study herds, the Rivière-George herd that 
used to be the largest herd in the world but 
decreased 98% during the last two decades, and 
the Rivière-aux-Feuilles herd that still number 
>400 000 individuals. I will emphasize the role of 
low female survival in determining the 
demography of large herds, and the strong effects 
of herd size and climate variables on the timing 
and patterns of spring and autumn migrations. I 
will discuss our recent work on the impacts of 
climate change and environmental variability on 
the genetic structure of caribou/reindeer 
populations. Finally, I will briefly introduce our 
current research addressing the space use, 
nutritional ecology and predation of black bears 
(Ursus americanus) and wolves (Canis lupus) in 
relationship with migratory caribou. I will 
conclude on management and conservation 

efforts that can decrease stressors on migratory 
caribou in the Québec-Labrador peninsula and the 
potential role of cumulative impacts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

mailto:Steeve.Cote@bio.ulaval.ca
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Session 2. Population dynamics, habitats and climate change 
 

Monday 17 August 

Session 2: Population dynamics, habitats and climate change 

Chaired by Torkild Tveraa 

13:30-13:55 2.1. Svalbard reindeer population dynamics ς status 
report from a 20 year research program 

Audun Stien 

13:55-14:10 2.2. Global declines of caribou and reindeer? Brage Bremset Hansen 

14:10-14:25 2.3. Population monitoring and the quest to 
understand reindeer responses to habitat 
fragmentation and climate change 

Erlend B. Nilsen 

14:25-14:40 2.4. Changes in the primary productivity of caribou 
calving grounds: The mixed influences of climatic 
variation and caribou foraging pressure 

Brett Campeau 

14:40-14:55 2.5. Ecological changes and conservation conflicts of 
wild tundra reindeer in the eastern Siberia  

Shirow Tatsuzawa  

14:55-15:25 Break  

15:25-15:40 2.6. Sex-specific effects of climate and density-
dependence cause fluctuating adult sex ratios in a 
large Arctic herbivore 

Bart Peeters 

15:40-15:55 2.7. Reindeer and snow patches ς a melting history of 
interactions 

Jørgen Rosvold 

15:55-16:10 2.8. Reindeer use of Yamal tundra measured with 
pellet-group counts: understanding reindeer effects 
on willow growth and recruitment in a landslide area 

Anna Skarin 

16:10-16:25 2.9. Caribou on ice ς Assessing the relationships 
between global warming, lake ice, and caribou 
(Rangifer tarandus caribou) migrations in northern 
Québec, Canada  

Mathieu Leblond 

16:25-16:30 Final discussion and closing of session  

16:30-17:00 Break  

 
 
 
 

2.1. Svalbard reindeer population dynamics 
ς status report from a 20 year research 
program 
 
Audun Stien  
Contact: Audun.Stien@nina.no 

 
The Svalbard reindeer is one of the northernmost 
populations of Rangifer in the world and the only 
ungulate on the High Arctic islands of Svalbard. As 
it lives in a predator free environment, the prime 
candidate drivers of its fluctuating population 
dynamics have been parasites, food availability 
and weather variability. The Reindalen-Colesdalen 
research program on Svalbard reindeer started up 

in 1994. Since then, more than a 1000 individuals 
of Svalbard reindeer have been caught and 
individually marked in the study system. After 
initial marking, marked animals have been 
followed in subsequent years through recaptures 
and resightings. The research program have 
adopted both an experimental approach as well as 
monitoring to evaluate the impact of 
gastrointestinal parasites on reindeer demography 
and population dynamics. In addition, monitoring 
of plant above ground primary production and 
selected snow parameters have been adopted to 
improve understanding of drivers of food 
availability throughout the seasons. The talk will 
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give an overview of results from the first 20 year of 
this research program. 
 
 

2.2. Global declines of caribou and reindeer 
 
Brage Bremset Hansen & Vidar Grøtan 
Contact: brage.b.hansen@ntnu.no 

 
Population sizes of caribou and reindeer are 
inherently unstable, with strong annual 
fluctuations as well as decade-scale dramatic 
changes. Recent population sizes are almost 
exclusively lower than at recorded population 
maxima, but are they declining? A prevailing view 
among many researchers, managers and policy 
makers has been that, parallel with recent 
warming trends and anthropogenic landscape 
changes, there has been a circumpolar decline of 
caribou and reindeer populations. The majority of 
herds found on the CARMA (CAFF) web pages are 
indeed reported as declining. Here, based on 
simulations and a meta-analysis of available 
population size time-series, we demonstrate how 
inferences about trends are subject to a number of 
pitfalls. For instance, many reindeer and caribou 
population monitoring time-series are 
characterized by poor data quality (high bias 
and/or low precision) and quantity (short and/or 
discontinuous time-series). From random sub-
sampling of continuous long-term data-sets of 
assumed high quality we show that conclusions 
about trends are particularly sensitive to 
monitoring frequency. Trend analysis is also 
sensitive to the chosen time-scale, as short-term 
(e.g. during recent decade) and longer-term trends 
in a given data-set often show contrasting signs. 
Furthermore, given the poor temporal resolution 
of many available time-series, simple regressions 
of population size versus time often give non-
significant slope estimates, strictly suggesting no 
trend. In conclusion, great caution is needed when 
interpreting population trends, both on a 
circumpolar scale and in most currently available 
caribou and reindeer time-series data. 
 
 
 
 

2.3 Population monitoring and the quest to 
understand reindeer responses to habitat 
fragmentation and climate change 
 
Erlend B. Nilsen, Vincenzo Gervasi, Manuela 
Panzacchi, Bram Van Moorter & Olav Strand 
Contact: Erlend.Nilsen@nina.no 

 
It is well known that obtaining accurate and 
precise estimates of abundance of wildlife is 
challenging. For herding species, such as wild 
mountain reindeer (Rangifer tarandus) an 
additional aspect is related to the fact that their 
herding behavior makes fitting classical models 
based on capture-mark-recapture or distance 
sampling methods particularly challenging. In our 
quest to understand how reindeer population 
dynamics responds to fragmentation under a 
changing climate thus partly becomes an exercise 
in decomposing the available data to separate the 
ecological signals from the noise imposed by the 
observation process itself. In Norway, several 
reindeer populations are monitored annually and 
several data sets are collected during the annual 
cycle, including observation of population age- and 
sex structure in spring (just after calving period) 
and in the fall (just after the hunting season, in 
addition to the age- and sex of harvested 
individuals. These data, together with count 
ǎǘŀǘƛǎǘƛŎǎ όάƳƛƴƛƳǳƳ Ŏƻǳƴǘǎέύ ŀǊŜ ǳǎŜŘ ŀǎ ŀ ōŀǎƛǎ 
for the harvest management. Here we discuss the 
utility of such data in the quest to understand 
reindeer responses to habitat fragmentation. First, 
we present analysis where the count data are used 
to parametrize unstructured state-space models to 
link habitat suitability to population carrying 
capacity. Then, we present a set of structured 
state-space models, where all the different data 
sets are combined using Bayesian inference. Based 
on extensive simulations we estimate the 
sensitivity of key state variables to valuations of 
model assumptions, and finally discuss how these 
results could help managers and researchers 
design monitoring that make better use of such 
structured data. 
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2.4 Changes in the primary productivity of 
caribou calving grounds: The mixed 
influences of climatic variation and caribou 
foraging pressure  
 
Brett Campeau, Greg Rickbeil, Nicholas Coops & 
Steeve Côté 
Contact: Brett Campeau: allen.campeau.1@ulaval.ca 

 
The migratory Rivière-George (RG) caribou herd of 
the Québec-Labrador Peninsula (Canada) has 
demonstrated large changes in the size and 
location of its calving grounds since the monitoring 
of satellite-collared animals began in 1986. These 
changes appear to reflect RG herd demographic 
trends, with an apparent shrinking and eastward 
shift of the calving grounds since the herd started 
to decline in the early 1990s. Caribou-induced 
changes in habitat quality (i.e. vegetation 
degradation through foraging and trampling) are 
suspected to have partly driven these changes, but 
evidence of habitat deterioration has not yet been 
conclusively detected at the range-scale. We used 
10-day AVHRR image composites and the 
normalized difference vegetation index (NDVI) to 
examine inter-annual changes in the primary 
productivity of the RG herd calving grounds in 
relation to RG herd demographic trends over the 
1991-2011 period. 95% Brownian bridge home 
ranges were used to delimit the calving grounds 
ŀƴŘ ǘƻ ƛŘŜƴǘƛŦȅ άŎƻǊŜέ ŎŀƭǾƛƴƎ ŀǊŜŀǎΤ ŘƛǎǘƛƴŎǘ ŎƻǊŜ 
areas were identified for the 1991-2000 and 2001-
2011 periods. We then used a modelling approach 
to control for the climate signal and isolate the 
influence of caribou foraging/trampling pressure 
on primary productivity; the residuals calculated 
from an NDVI-climate model are plotted against 
estimates of caribou density. A negative 
relationship between the NDVI-climate model 
residuals and calving period caribou density (1-
year lag) was identified for the 1991-2000 core 
area, but not for the 2001-2011 core area, 
providing evidence of a negative caribou 
foraging/trampling effect on forage abundance at 
high caribou population size. 1-2000 core area, but 
not for the 2001-2011 core area, providing 
evidence of a negative caribou foraging/trampling 
effect on forage abundance at high caribou 
population size. 
 
 
 

2.5. Ecological changes and conservation 
conflicts of wild tundra reindeer in the 
eastern Siberia 
 
Shirow Tatsuzawa, Innokentiy Okhlopkov, Nikita 
Solomonov, Egor Nikolaev, Egor Kirillin, Ruslan 
Kirillin, Nikolai Mamaev & Elena Troeva  
Contact: Tatsuzawa Shirow: serow0@mac.com 
 

Present status of tundra reindeer is not well-
known in the republic of Sakha (Yakutia), even 
though it is the largest habitat of this species in the 
Eurasian continent. We have conducted an 
satellite-tracking survey of about 30 animals of the 
Anabar-Olenek population which is the newest and 
most stable population in Siberia. Although 
summer range of this population is stable on the 
upstream of the Anabar and Olenek rivers, its 
wintering grounds were clearly recognized as two 
locations (north and south). Therefore, this new 
population is thought to be originated from 
Taymyr population and Lena-Olenek population. In 
wintering grounds, both sub-populations were 
unstable because of hydrological changes and 
industrial development. The delay of river freezing 
(autumn), accelerated melting of river ice (spring) 
and RoS (rain-on-snow events) seem to have a 
strong effect of increasing mortality of this 
population. We have proposed expanding of 
protected area system for wintering ground to the 
regional government. More effective conservation 
measures for this population should be discussed. 
 
 
 

2.6. Sex-specific effects of climate and 
density-dependence cause fluctuating adult 
sex ratios in a large Arctic herbivore  
 
Bart Peeters, Vebjørn Veiberg, Åshild Ønvik 
Pedersen, Bernt-Erik Sæther, Ronny Aanes, Justin 
Irvine, Audun Stien, Olav Strand & Brage Bremset 
Hansen.  
Contact: Bart Peeters: bart.peeters@ntnu.no 
 

In ungulates, variation in adult sex ratio is known 
to affect population demography and dynamics, 
yet the natural mechanisms behind this variation 
remain unclear. We examined how sex-specific 
effects of climate and population density influence 
annual changes in adult sex ratios in Svalbard 
reindeer (Rangifer tarandus platyrhynchus, Vrolik 
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