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Nomenclature

The 10th Arctic Ungulate Conference continues a series of nine conferences devoted to Arctic ungulates,
including five International Reindeer/Caribou Symposia, two International Muskox Symposia and two Arctic
Ungulate Conferences. The series began with the First International Reindeer/Caribou Symposium, held in
Fairbanks, Alaska, in 1972. The ninth meecting was the Second Arctic Ungulate Conference, also held in
Fairbanks, in 1995. We have determined to call the forthcoming meeting the “10th Arctic Ungulate Conference’
to emphasise the continuity ofithis series.

Logo
The logo adopted for the 10th Arctic Ungulate Conference was commission for the Second Arctic Conference
and designed by Dr. Pamela Groves and the staffiat the Office ofi Conferences and Institutes, USA.



Scientific and social programme

All technical sessions will be held at the Medical and Health Sciences (MH) Building on the University campus at Breivika.
All plenary sessions, including Key note lectures, oral presentations and plenary debates will be held in the Main Auditorium
on the ground floor. All posters will be displayed in the main hall (Glass-garden) immediately outside the Main Auditorium
and will remain on display throughout the Conference. Authors are requested to attend their poster(s) during the official
poster session in which their poster(s) are included.

From Monday morning, the Conference Secretariat is situated in the main hall of the MH Building.

Grete Andrea Kvaal’s exhibition of photographs from the series ‘Karen Anna and her reindeer’ will be on display in the
poster hall throughout.

Registration: Saturday 7th August: 16.00-20.00 At Tromso Airport.
Registration. Sunday 8th August: 13.00-17.00 At Tromso Airport.
17.30-21.00 At the beer hall ‘Olhallen’.
Registration. Monday 9th August 08.00-17.30 At the main hall of the Medical and Health Sciences Building.

Sunday 8th August

12.00-16.00  Putting up posters in the main hall ofithe Medical and Health Sciences Building
18.00-21.00  Reception at the beer hall ‘@Olhallen’

Monday 9th August

08.00-17.30  Registration at the Medical and Health Sciences Building
09.00-09.30  Welcoming addresses
09.30-09.40  Administrative notices

09.40-11.00  Key note lectures. Chairman: Professor Robert White, USA

09.40-10.20  Dr. Paul Haggarty: Quantifying the free living energy exchanges of Arctic ungulates with stable
isotopes.

10.20-11.00  Prof. R.R. Hofmann: Functional and comparative digestive system anatomy of Arctic ungulates.

11.00-12.15  Poster presentations and morning coffee
Physiology I: nutrition, energetics
Physiology II: growth and lactation

12.15-13.00  Oral presentations:

Physiology I: nutrition and energetics

Chairman  Professor Robert White, USA

Co-Chairman Professor Hans Staaland, Norway

12.15-12.30 Comparison of nutrient absorption by red deer and reindeer calves in winter.
Robert G. White, R. Langvatn and H. Staaland

12.30-12.45  Effect of wind on Svalbard reindeer fur insulation.
Christine Cuyler and N.A. Qritsland

Physiology I1: growth and lactation

Chairman  Dr. Mauri Nieminen, Finland

Co-Chairman Professor Knut Hove, Norway

12.45-13.00 The effects of wintertime undernutrition on serum lipids and the fatty acid
composition in reindeer calves.
Paivi Soppela, U. Heiskari, M. Nieminen, I. Salminen, S. Sankari and H. Kindahl

13.00-14.40  LUNCHEON Cdfeteria at the Medical and Health Sciences Building



14.40-1520  Key note lecture. Chairman: Professor Claes Rehbinder, Sweden
Dr. Kai Frolich: Viral diseases of northern ungulates.

15.20-15.50  Oral presentations:

Veterinary medicine, parasites, health and welfare

Chairman  Professor Clacs Rehbinder, Sweden

Co-Chairman Dr. Sven Skjenneberg, Norway

15.20-15.35 Use of host-mimicking trap catches fo obtain dataifor parasitic flies associated
with reindeer.
John R. Anderson and A.C. Nilssen

15.35-15.50 Changes in bioavailability of radiocaesium from 1986 to 1998 in lichen
contaminated by the Chernobyl accident.
Kmut Hove, H. Staaland, @. Holand and H. Gjestein

15.50-18.00  Poster presentations and afternoon tea.
Veterinary medicine, parasites, health and welfare

18.00-20.00  DINNER  Available atyour own expense from the cafeteria at the Medical and Health
Sciences Building

20.00-21.00  Film: Living with reindeer. Anthropological study of reindeer herding in northern Norway by
Ivar Bjerklund and Jon Jerstad. Introduced by Ivar Bjerklund.

21.00-22.00  Presentation and plenary debate: A research plan on the human role in reindeer/caribou
systems. Q. Kofinas, G. Osherenko, D.R. Klein and B. Forbes. (Abstract 147)

Tuesday 10th August

09.00-09.10  Administrative notices

09.10-10.30  Key note lectures. Chairman: Dr. Timo Helle, Finland
09.10-09.50  Dr. David Anderson: Rangifer and human interests.
09.50-10.30  Dr. Nils Oskal: On nature and reindeer luck.

10.30-12.30  Poster presentations and morning coffee
Reindeer/caribou peoples and their knowledge
Products
Rangeland/grazing systems

12.30-13.00  Oral presentations:
Reindeer/caribou peoples and their knowledge
Chairman  Dr. Timo Helle, Finland
Co-Chairman Elna Sara, Norway
12.30-12.45  Inuit ecological knowledge of climatic influences on caribou and calving areas in
the Kitikmeot region of Nunavut, Canada.
N.L. Thorpe and S.P. Eyegetok

Products
Chairman  Dr. Janice Rowell, USA
Co-Chairman Anne Cathrine Rerholt, Norway
12.45-13.00 Objective measurements of qgiviut fiber from wild muskoxen.
Janice E. Rowell, C.J. Lupton, M. A. Robertson, J.A. Nagy and R.G. White

13.00-14.40  LUNCHEON Cdfeteria at the Medical and Health Sciences Building
15.00- MID-CONGRESS TOUR including dinner (see information in the Conference folder).



Wednesday 11th August

09.00-09.10

09.10-10.30
09.10-09.50

09.50-10.30
Cancelled

10.30-12.15

12.15-13.00

13.00-14.40

14.40-15.20

15.20-16.20

16.20-17.00
17.00-18.00

18.00-20.00

Administrative notices

Key note lectures. Chairman: Dr. Jim Dau, USA

Dr. Francois Messier: Multi-scale habitat selection and population dynamics of Arctic
ungulates: a unifying theory.

Prof. Eugene Syroechkovsky: Wild and semi-domesticated reindeer in Russia: status, population
dynamics and trends under the present social and economic conditions.

Poster presentations and morning coffee
Populations: dynamics and genetics

Oral presentations:

Rangeland’grazing systems

Chairman  Dr. Anne Gunn, Canada

Co-Chairman Cand.real. Eldar Gaare, Norway

12.15-12.30 Climate, weather and caribou numbers: a question of scale.

Cancelled  Anne Gunn

12.30-12.45 Herd-specific predictive models that integrate effects of climate and development
on caribou as a subsistence resource for Arctic communities.
B. Griffith and D. Russell

12.45-13.00 Overgrazing: signs and tendencies.
M.A. Magomedova and L.M. Morozova

LUNCHEON Cqfeteria at the Medical and Health Sciences Building

Key note lecture. Chairman: Dr. Mauri Nieminen, Finland
Bob van Oort: Biological riiythms in Arctic vertebrates.

Oral presentations:

Populations: dynamics and genetics

Chairman  Dr. Jim Dau, USA

Co-Chairman Professor Eigil Reimers, Norway

15.20-15.35 Factors associated with stabilisation of muskox numbers in northeastern Alaska.
P.E. Reynolds

15.35-15.50 Microsatellite variation of the muskox Ovibos moschatus - #istorical,
metapopulation and conservation implications.
P.J. van Coeverden de Groot, A. Gunn and P.T. Boag

Reproduction: behaviour and physiology

Chairman  Professor Peter Flood, Canada

Co-Chairman Professor Erik Ropstad, Norway

15.50-16.05 Variation in male reproductive success in reindeer herds with different male
compositions.
Knut H. Reed, @. Holand, M. Smith, J. Kumpula and M. Nieminen

16.05-16.20 Theifecundity of Svalbard reindeer in relation to age, fat and parasite burden.
A. Stien, S. Albon, O. Halvorsen, J. Irvine, R. Langvatn and E. Ropstad

Poster viewing and afternoon tea
Plenary debate: Arctic Ungulate Society and 11th AUC

DINNER  Available at'your own expense from the cafeteria at the Medical and Health
Sciences Building

Parallel sessions:

18.00-22.00
20.00-22.00

CAES workshop (in Auditorium No. 6, Medical and Health Sciences Building) *
Poster viewing.



Thursday 12th August

09.00-09.10

09.10-10.30
09.10-09.50
09.50-10.30

10.30-12.30

12.15-13.00

13.00-14.40

14.40-15.10

15.10-18.00

19.00-

Administrative notices

Key note lectures. Chairman: Dr. David Klein, USA

Dr. Peter Crittenden: Aspects of the ecology of mat-forming lichens.

Dr. Roy Behnke: Fquilibrium and non-equilibrium models of livestock population dynamics in
pastoral Africa: their relevance to Arctic grazing systems.

Poster presentations and morning coffee
Reproduction: behaviour and physiology
Activity and movements, feeding behaviour and habitat selection

Oral presentations:

Activity and movements, feeding behaviour and habitat selection

Chairman  Dr. Anne Gunn, Canada

Co-Chairman Jonathan Colman, Norway

12.15-12.30 Red deer and roe deer diets in forests of northeastern China.

Cancelled  H.P. Chen, JZ.Ma, F. Li, ZW. Sun, H. Wang, L.Y. Luo and F. Li

12.30-12.45 Winter foraging ecology of a population of Arctic tundra caribou after a predicted
range shift.
Michael A.D. Ferguson, L. Gauthier and F. Messier

12.45-13.00 A multi-scale approach to understanding the feeding habits, movements and
distribution of woodland caribou in northcentral British Columbia.
Chris J. Johnson, K.L. Parker and D.C. Heard

LUNCHEON Caqfeteria at the Medical and Health Sciences Building

Oral presentations:

Conservation, husbandry and management

Chairman  Professor Oje Danell, Sweden

Co-Chairman Dr. @ystein Holand, Norway

14.40-14.55 TImpact of the range expansion of the Western Arctic Caribou Herd onto traditional
reindeer ranges of the Seward Peninsula, Alaska.
G.L. Finstad

14.55-15.10 Economically optimal stocking rates in reindeer husbandry.
Oje Danell

Poster presentations and afternoon tea
Conservation, husbandry and management

CONFERENCE BANQUET at the Cafeteria at the Medical and Health Sciences building.

fhkxk

*  CAES WORKSHOP: The CAES Workshop on Wednesday evening is intended primarily for CAES
students. 10AUC delegates are welcome to attend, so far as there is space in Auditorium No. 6. If you
would like to attend the workshop, please confirm a seat by speaking to one of the CAES organisers (B.
Forbes, U. Heiskari, H. Norberg, T. Porsanger, P.Soppela, E. Ruth, W. Ruth) before it begins. The CAES
Workshop continues on Friday 13 August. Special programme of CAES is available at the organisers of
the workshop.



Overview of key note presentations

Lectures
Monday-Thursday

Monday 9th August
Lecture 1 Quantifying the free living energy exchanges of Arctic ungulates with stable isotopes.
Dr. Paul Haggarty

Lecture 2 Functional and comparative digestive system anatomy of Arctic ungulates.
Prof. R.R. Hofmann

Lecture 3 Viral diseases of northern ungulates.
Dr. Kai Frélich

Tuesday 10th August
Lecture 4  Rangifer and human interests.
Dr. David Anderson

Lecture 5 On nature and reindeer luck.
Dr. Nils Oskal

Wednesday 11th August
Lecture 6 Multi-scale habitat selection and population dynamics of Arctic ungulates: a unifying theory.
Dr. Francois Messier

Lecture 7 Wild and semi-domesticated reindeer in Russia: status, population dynamics and trends under
the present social and economic conditions.
Prof. Eugene Syroechkovsky

Lecture 8 Biological rhythms in Arctic vertebrates.
Bob van Oort

Thursday 12th August
Lecture 9 Aspects of the ecology of mat-forming lichens.
Dr. Peter Crittenden

Lecture 10 Equilibrium and non-equilibrium models of livestock population dynamics in pastoral Africa:
their relevance to Arctic grazing systems.
Dr. Roy Behnke




Key note abstracts

NB. The Abstracts of the papers by Dr. David Anderson and Professor Eugene Syroechkovsky have been
prepared by the Programme Committee on the basis of submitted manuscripts of the full papers and have not
been reviewed by the authors.

1
Quantifying the free living energy exchanges of Arctic ungulates with stable isotopes
Paul Haggarty. The Rowett Research Institute, Greenburn Road, Bucksburn, Aberdeen AB21 9SB.

When natural diets meet an animal’s requirement for energy, other essential nutrients will usually be supplied in
amounts at least sufficient for survival. Knowledge of the energy requirements of free ranging species under
typical conditions is important in assessing both their nutritional needs and their ecological relationships. The
doubly labelled water (DLW) method is currently the most promising objective field methodology for estimating
free living energy expenditure but expenditure is only equal to the energy requirement when an animal is in
energy balance. Reproduction and seasonal cycles of fat deposition and utilization represent significant
components of the energy budget of Arctic ungulates but the information gained in the course of a typical DLW
study may be used to estimate processes such as milk output and fat storage and mobilisation in order to predict
requirements from expenditure. The DLW method has been exhaustively validated under highly controlled
conditions and the introduction of innovations such as faecal sampling for the estimation of body water isotopic
enrichment, the availability of appropriate correction factors and stoichiometries for known sources of error, and
the iterative calculation of unknown parameters, have produced a methodology suitable for use in species under
truly free ranging conditions. The few studies carried out so far in Arctic ungulates indicate that previous
predictions have generally underestimated the true level of expenditure, that there is considerable between
animal variation in the level of expenditure and that this is largely determined by physical activity. The
disadvantages of the DLW methodology are that it remains expensive and the isotope analysis is technically
demanding. Furthermore, although DLW can provide an accurate value for free living energy expenditure, it is
often important to have information on the individual components of expenditure, for example the relative
contribution of physical activity and thermoregulatory thermogenesis, in order to interpret the values for overall
expenditure. For these reasons the most valuable use of the DLW method in the field may be to validate factorial
models and other approaches so that they may be used with confidence. Additional important information on the
energy exchanges of free ranging animals may be obtained from other stable isotope methodologies. In addition
to the use of the isotopes “H and '®O in the DLW method, natural variations in the abundance of *C and "N in
the Arctic environment may be exploited to study diet selection in ungulates.

2

Functional and comparative digestive system anatomy of Arctic ungulates

R.R. Hofimann. Institute for Zoo Biology and Wildlife Research Berlin, Alfred-Kowalke-Strasse 17, P.O.Box
601103, 10252 Berlin, Germany.

This review paper addresses the question of dictary niche, feeding type classification and seasonal strategies of
Rangifer tarandus and Ovibos moschatus in relation to what is known on the anatomy of their digestive system.
Classification criteria for the flexible feeding type system, originally established in bovids and later adapted to
cervids, are substantiated and critically discussed in the light of recent attempts to invalidate the system. Both
Eurasian mountain reindeer / North American barren-ground caribou and Svalbard reindeer / Victoria island
caribou is seasonally adaptable, opportunistic ruminants of the intermediate feeding type but the long
evolutionary separation of Svalbard reindeer has modified several morphological features for winter survival
without lichen, resulting in better adaptation to fibrous forage. Muskoxen, despite their seasonal selectivity, are
typical grass and roughage eaters with extremely long mean retention time. Detailed data on the entire digestive
system from muzzle to anus on both species are still insufficient and extended studies are worthwhile for
understanding their nutritional niche and feeding adaptations.
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3

Viral diseases of northern ungulates

K. Frélich. Tnstitute for Zoo Biology and Wildlife Research Berlin, Alfred-Kowalke-Strasse 17, P. O. Box
601103, 10252 Berlin, Germany.

This paper documents the relevant viral diseases that have been reported in holartic ungulates, or which could be
of potential risk to these species. The following diseases are discussed: bovine viral diarrhea/mucosal disease
(BVD/MD), alphaherpesvirus infections, malignant catarrhal fever (MCF), poxvirus infections, parainfluenza
type 3 virus infection, Alvsborg disease, foot-and-mouth disease, epizootic hemorrhagic disease of deer and
bluctongue disease, rabies, respiratory syncytial virus infection, adenovirus infection, hog-cholera, Aujeszky’s
disecase, and equine herpesvirus infections. The author found no significant difference in antibody prevalence to
BVDYV among deer in habitats with high, intermediate and low density of cattle. In addition, sequence analysis
from the BVDYV isolated from roe deer (Capreolus capreolus) showed a unique position of this roe deer strain
within the BVDV group I. This study indicates that distinct BVDYV strains might circulate in free-ranging roe
deer populations in Germany and that the virus transmission is independent from domestic livestock. Similar
results were obtained in a serological survey about alpha-herpesviruses in deer in Germany. In a study about
MCF in deer in Germany the seroprevalence and positive PCR results detected in sheep samples, which originate
from the same area as the antibody-positive fallow deer (Cervus dama), might indicate that in this case sheep are
the main reservoir animals. Contagious ecthyma (CE) is a common disease in domestic sheep and goats caused
by the orf virus. CE can, furthermore, affect several wild ungulates of the holarctic regions including Rocky
Mountain bighorn sheep (Ovis canadensis), mountain goats (Oreamnos americanus), Dall sheep (Ovis dalli),
chamois  (Rupicapra rupicapra), musk-ox (Ovibos moschatus), and reindeer (Rangifer tarandus). Most
parainfluenza type 3 virus infections are mild or clinically inapparent. Serological surveys in wildlife have been
successfully conducted in a lot of species. In 1985, a new disease was identified in Swedish moose, designated as
Alvsborg disease. This wasting syndrome probably has a multi-factorial etiology. Foot-and-mouth disease virus
(FMDYV) can infect deer and many wild cloven-hoofed animals. In the former Soviet Union, apart from moose
and roc deer, the saiga antilope was the main host of FMDV. In addition, serological evidence of a FMD
infection without clinical disease was given in red deer in France. Epizootic hemorrhagic discase of deer (EHD)
and bluetongue (BT) are acute non-contagious viral diseases of wild ruminants characterized by extensive
hemorrhage. Culicoides insects are the main vectors. EHD and BT only play a subordinate role in Europe.
However, in North America both diseases are widespread.

4
Rangifer and human interests
David G. Anderson. Department of Anthropology, University of Alberta (David. Anderson@ualberta.ca).

The reindeer or caribou occupies a special place in the minds of scholars and hunters alike. To a great extent,
anthropologists, biologists, local hunters and ecological activists build their nations, disciplines and identities
through thinking about Rangifer and, conversely, all the talk and action surrounding Rangifer by different
human communities constitutes a significant part of the ecology of the species. Consequently, the literature in
biology and anthropology on Rangifer from the middle of the 19th Century to the present day shows that
biologists, anthropologists and local ‘aboriginal’ hunters have identified common interests in the study of
Rangifer. People, moreover, irifluence the ecology of the animals and the size and nature of populations through
the modification of habitat - of which the people are an integral part. Controversies and anomalies in the
biological literature indicate that the analysis of data is not always tidy, and there is room for the discussion of
ifundamental concepts. For example, indigenous knowledge includes the notion that there is no clear difference
between domestic, semi-sedentary and migratory Rangifer; likewise, the migratory behaviour, movements and
behaviour Rangifer are best described by adjectives that ascribe intention and a certain suljectivity rather those
which imply that these attributes of the animals’ biology are solely physical entitites. By reviewing the history of
scholarly interest in Rangifer it is evident, ifirst, that although Rangifer has a universal interest for all
circumpolar communities, there has been a growing reticence to acknowledge and incorporate the models of
indigenous thinkers in academic study. Even recent attempts to recognise ‘traditional ecological knowledge’
(TEK) or ‘local knowledge’ pale before the quality of collaboration between reindeer peoples and scholars at
the start of the century. Second, published analyses rédflect more the interests of state administrations, in a region
that has increasingly become an arena of political tension, than the interests of local peoples. Academic models
need to be ‘revitalised’ so that they réflect the interest of local communities in Rangifer. Scientific interests can
be calibrated to réflect general circumpolar interests be they those of nation-states, local communities, or
various définitions of economic development. What is required is more discussion of what exactly are the

11


mailto:David.Anderson@ualberta.ca

common human interests in reindeer/caribou instead of assuming that ‘TEK’ and ‘science’ are two mutually
exclusive bodies of thought. Use of ‘TEK’ is merely as one technique of many in the collecting of data to
describe the nature of reindeer and caribou.

5
On nature and reindeer luck
Nils Oskal. Nordic Sami Institute, P.O. Box 220, N-9521 Kautokeino, Norway (nils.oskali@nsi.no).

This paper describes the reindeer Sami understanding of a worthy life expressed in qualitative distinctions
centred around the term ‘reindeer luck’. This theme is discussed in regard to what we may learn from relations to
nature.

6

Multi-scale habitat selection and population dynamics of Arctic ungulates: a unifying theory

F. Messier. Department of Biology, University of Saskatchewan, 112 Science Place, Saskatoon, Saskatchewan,
S7N 5E2, Canada (francois.messieri@usask.ca).

Ecological studies are increasingly focusing on population interactions which operate at different scales.
Hierarchy theory is now an integral part of most resource selection studies on ungulates. In Arctic environments,
however, foraging decisions by large herbivores are best viewed as a multi-scaled problem integrating effects of
forage distribution, snow cover, and predation risk. Resource selection and population dynamics studies cannot
be dissociated because the ultimate challenge is to understand how animals maximize their fitness under
different ecological constraints. Decisions about space-use and foraging must reflect limiting factors affecting
individuals within a population. The ability to avoid the factors that are most limiting at each scale (from
population range to feeding sites) will maximize an individual’s fitness. Recent studies on caribou and muskoxen
exemplify the connection between resource selection and population limitation at various scales. Caribou are
particularly vulnerable to wolf predation, representing the most important limiting factor at the large scale and
long time frame. Barren ground and mountain caribou have responded by migrating over large distances and,
thus, avoid contact with wolves during the calving season. In contrast, woodland caribou in the boreal forest
have responded to the same limiting factor by adopting relatively small home ranges in climax habitats
(peatlands, black spruce forests, open jackpine forests) and, thus, avoid contact with moose, an alternate prey
associated with wolves. At finer scales and shorter time frame, food limitation becomes the next most important
limiting factor for caribou. Hence, we should expect that decisions at such fine scale be oriented toward nutrient
acquisition. For muskoxen, living in groups is an effective adaptation against wolves. Predation is a minor
limiting factor for muskoxen even at large scale and long time frame. At smaller scales, for example for selecting
winter ranges and multi-day foraging areas, decision making of muskoxen is often directed toward minimizing
the limiting effect of snow cover. However, at the smallest scales, such as feeding craters and forages selected,
forage distribution becomes most important. For Arctic ungulates, at least, multi-scale habitat selection can serve
as an ‘unifying theory’ for the two (on-going) paradigms of ‘food limitation” and ‘predator limitation’ that
ecologists continue to debate.

7

Wild and semi-domesticated reindeer in Russia: status, population dynamics and trends under the present
social and economic conditions

E.E. Syroechkovski. Institute of Ecology and Evolution, Russian Academy of Sciences, Moscow, Russia.

At present (in 1999) there are approximately 1.5 million semi-domesticated and 1.3 million wild reindeer in
Russia. The co-existence of these two forms remains a major problem. Reindeer herding has declined while the
number of wild reindeer has increased during the last 10 years. The main causes of these changes are social and
economic. Thel960s and 1970s were characterised by a deliberate attempt to eradicate the nomadic way of life
of reindeer herders. It was relatively easy fo introduce public (kolkhoz or sovkhoz) reindeer herding in the
Nenets, Chukchi and Komi-Izhem areas where large-scale reindeer herding was typical and as a result, there
were almost 1 million reindeer in collectives extreme north-eastern part of the USSR. At the same time reindeer
herding deteriorated among the Khanty, Mansi, Evenk, Even, Selkup peoples. Perestroika in the 1990s resulted
in the formation of the market economy. Collective reindeer herding declined and the number of semi-
domesticated reindeer decreased during a period of gradual return to private ownership of reindeer. The largest
region of reindeer herding is now Nenets region in the north-west of Russia. Successful sympatric existence of
wild and semi-domesticated reindeer is not possible. The Taimyr wild reindeer population numbers about 500-
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600 000 reindeer. From 1971 to 1981 not less than 700 000 reindeer in this population were shot. FEcological
and economic control over them has been lost in recent years. There are approximately 200 000 animals in
Yakutia. The number of wild reindeer here has grown following the decline of reindeer husbandry. Yakut and
Even reindeer herders believe that the decline has been due to wild reindeer leading semi-domesticated reindeer
away. At present 13 aboriginal peoples in Northern Russia engage in reindeer herding. Five former reindeer
herding peoples have given up herding but there are signs of improvement in the situation among those peoples
which have retained reindeer herding culture following the gradual restoration of private ownership of reindeer.
In the 20 regions where only a few wild reindeer remain hunting should be prohibited and measures should be
taken for protecting and restoring the populations. There are approximately 6000 reindeer on Novaya Zemlya; a
Sfurther 6000 animals live on the Novosibirsk islands. The Red Data Book of Russia should include rare and
disappearing populations both on the periphery of the species’ distribution and inside it to preserve and restore
the species and to conserve its the genetic diversity.

8

Biological rhythms in Arctic vertebrates

B.E.H. van Oort, K.-A. Stokkan', EReierth’ & NJ.C. Tyler’. 'Department of Arctic Biology and Institute of
Medical Biology, University of Tromso (bob@fagmed.uit.no). “Department of Biology, University of Tromso,
Norway.

Temporal organisation is fundamental to every process in life, from the transcription of DNA to patterns of
behaviour, and many biological processes show regular cyclical fluctuations that persist throughout an
organism’s life. These ‘biological rhythms’ are regulated by endogenous oscillators and are recognised on at
least three time scales: ultradian (<< 24h), circadian (~ 24h) and circannual (~ 1 year). Proper synchrony and
phase-relationships among the different physiological thythms within the organism and between these rhythms
and cyclical fluctuations in the environment is achieved by the entrainment of the oscillators by external time
cues, or 'zeitgebers’, such as the daily light-dark cycle which varies in an entirely predictable manner throughout
the year. Photic (day length) information is conveyed to the animal via the neuroendocrine axis and is translated
into the rhythmic production of the pineal hormone melatonin which is thought to act as the principal mediator
of photoperiodicity. At least three levels of control of behavioural rhythms are recognised in vertebrates: (1)
weak or strong self-sustained endogenous oscillators, (2) non-self-sustained oscillators (“hourglass’ control) and
(3) environmental and/or motivational control. Animals living at high latitudes arc of special interest because
they receive only very weak zeitgeber information for much of the year owing to the absence of the daily light-
dark cycle during the polar night and the polar day. In humans and in seasonal migrants to the Arctic such as
snow buntings (Plectrophenax nivalis) and green finches (Carduelis chloris), circadian rhythms of behaviour
persist throughout summer implying their control by strong endogenous oscillators. In organisms resident in the
Arctic all year round like the Svalbard ptarmigan (Lagopus mutus hyperboreus) and Eurasian mountain reindeer
in Norway (Rangifer tarandus tarandus), by contrast, the circadian rhythms of behaviour observed in spring and
autumn disappear completely in summer. Likewise, Svalbard ptarmigan and Svalbard reindeer (R.
platyrhynchus) lose their behavioural circadian rhythmicity during the polar night and, instead, feed
opportunistically around the clock as conditions permit. Two inferences can be drawn from this. First, circadian
rhythms of behaviour in reindeer and ptarmigan must be controlled by weak self-sustained or non-self-sustained
endogenous oscillators. Second, the circadian regulation of behaviour in these sub-species is insensitive to the
photic information provided by the weak daily cycle in the quality of light which persists throughout the polar
day and the polar night. Notwithstanding these observations, ultradian rhythms of activity persist in reindeer at
all times of the year reflecting the motivational control characteristic of ruminant digestion.

9

Aspects of the ecology of mat-forming lichens

P.D. Crittenden. School of Biological Sciences, University of Nottingham, Nottingham NG7 2RD, UK
(pdc@nottingham.ac.uk).

Lichen species in the genera Cladonia (subgenus Cladina), Cetraria, Stereocaulon and Alectoria are important
vegetation components on well-drained terrain and elevated micro-sites in peatlands in boreal-Arctic regions.
These lichens often form closed mats in which the thalli grow vertically upwards at the apices and die off in the
older basal regions; they are therefore only loosely attached to the underlying soil. This growth habit is relatively
unusual in lichens being found in < 0.5% of known species. It might facilitate internal nutrient recycling and
higher growth rates and, together with the production of allelochemicals, it might underlie the considerable
ecological success of mat-forming lichens; experiments to assess critically the importance of these processes are
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required. Mat-forming lichens can constitute in excess of 60% of the winter food intake of reindeer and caribou.
Accordingly there is a pressing need for data on lichen growth rates, measured as mass increment, to help
determine the carrying capacity of winter ranges of these herbivores and to predict recovery rates following
grazing. Trampling during the snow-free season fragments lichen thalli but mat-forming lichens regenerate very
successfully from thallus fragments provided the trampling does not re-occur. Frequent recurrence of trampling
creates disturbed habitats from which lichens will rapidly become climinated consistent with Grimes’ CSR
strategy theory. Such damage to lichen ground cover has occurred where reindeer are unable to migrate away
from their winter range such as on small islands or where political boundaries have been fenced. Mat-forming
lichens are sensitive indicators of atmospheric deposition partly because they occur in open situations in which
they intercept deposits directly with minimal modification by vascular plant overstoreys. Data from both the UK
and northern Russia are presented to illustrate relationships between acid rain and lichen chemistry. Species of
Stereocaulon, and other lichens that contain cyanobacteria (most notably Peltigera and Nephroma), are among
the principal agents of nitrogen fixation in boreal-Arctic regions. Stereocaulon-dominated Subarctic woodlands
provide excellent model system in which to investigate the role of lichens in nitrogen cycling. The ecology of
mat-forming lichens remains under-researched and there are good opportunities making significant contributions
to this field including areas that relate directly to the management of Arctic ungulates.

10

Equilibrium and non-equilibrium models of livestock population dynamics in pastoral Africa:
their relevance to Arctic grazing systems.

R.H. Behnke. Macaulay Land Use Research Institute, Aberdeen, Scotland.

Equilibrium grazing systems are characterised by climatic stability that results in predictable primary production.
Non-equilibrium grazing systems receive low and erratic rainfall that produces unpredictable fluctuations in
forage supplies. In semi-arid Africa, these two types of environment present livestock owners with very different
management problems. Identifying and maintaining optimal stocking rates is useful in equilibrium systems
because livestock reproduce and produce at a rate determined by the availability of feed, which is an inverse
function of stock density. The only problem is to determine what stocking rate is optimal. The correct stocking
ratc for a grazing system will vary depending on the production strategy and the social and economic
circumstances of the rangeland user — there is no single, biologically predetermined optimum density. Variable
rainfall complicates the picture in non-equilibrium systems. Set stocking rates of any kind have little value if
fluctuation in rainfall has a stronger effect than animal numbers on the abundance of forage. More useful in such
an environment is the ability to adjust stocking rates rapidly to track sudden changes in feed availability. In semi-
arid Africa, the distinction between equilibrium and non-equilibrium systems hinges on the reliability of rainfall.
In northern latitudes, at least three primary variables important for plant growth and the survival herbivores must
be considered: rainfall, snow cover and temperature. It is probably not useful to consider Arctic grazing systems
as equilibrium systems; on the other hand, the non-equilibrium models developed in hot semi-arid environments
do not capture the range of complexity which may be an inherent feature of plant-herbivore dynamics on the
mountain and tundra pastures where reindeer are herded or hunted.
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Overview of delegates’ presentations

Session 1 Physiology I: nutrition and energetics

CHAIRMAN Professor Robert G. White, USA
Co-Chairman Professor Hans Staaland, Norway

Orals - Monday 12.15-12.45
Posters - Monday 11.00-12.15

Oral presentations

Abstract 1 Comparison of nutrient absorption by red deer and reindeer calves in winter.
R.G. White, R. Langvatn & H. Staaland.

Abstract 2 Effect of wind on Svalbard reindeer fur insulation.
Christine Cuyler & Nils Are Qritsland.

Poster presentations

Abstract 3 Mechanisms of winter metabolic acidosis compensation in reindeer in the reticulo-rumen.

Aleksandr Chalyshev.

Abstract 4 Lichen digestibility in muskoxen and reindeer.
Claudia Ihl, R.G. White & D.R. Klein.

Abstract 5 Determination of the heat increment of feeding in muskoxen.
James P. Lawler & Robert G. White.

Abstract 6 Adaptation of digestive system in reindeer to annual winter feeding.
V. Maijala, U. Heiskari, M. Nieminen & L. Syrjala-Qvist.

Abstract 7 Comparative digestion in two sub-species of reindeer.

S.D. Mathiesen, W.S. Sormo, T.H.A. Utsi, M.A. Olsen, M. A. Vader, V.B. Ra&dergird & N.J.C.

Tyler.

Abstract 8 Adaptation of reindeer calves to various diets.
Anna Nilsson & Birgitta Ahman.

Abstract 9  Ruminal fibre digestion in lichen-fed reindeer.
M.A. Olsen & S.D. Mathiesen.

Abstract 10  Factors influencing the in vitro digestibility of lichens in reindeer.
P.V. Storeheier, S.D. Mathiesen, N.J.C. Tyler & M.A. Olsen.
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Session 2 Physiology I1: growth and lactation

CHAIRMAN  Dr. Mauri Nieminen, Finland
Co-Chairman Professor Knut Hove, Norway

Oral - Monday 12.45-13.00
Posters - Monday 11.00-12.15

Oral presentation

Abstract 11 The effects of wintertime undernutrition on serum lipids and the fatty acid composition in
reindeer calves.
P. Soppela, U. Heiskari, M. Nieminen, 1. Salminen, S. Sankari & H. Kindahl.

Poster presentations

Abstract 12 Antlerless females in Svalbard reindeer — nutrition or genetics?
Christian Birkeland, Jonathan Colman & Eigil Reimers.

Abstract 13 The effects of wintertime undernutrition on haematological and serum biochemical
characteristics in reindeer calves.
U. Heiskari, P. Soppela, M. Nieminen, S. Sankari & L. Syrjala-Qvist.

Abstract 14 Antler development in reindeer in relation to age and sex.
A. Hoymork & E. Reimers.

Abstract 15 Overwinter changes in urea nitrogen:creatinine and cortisol:creatinine ratios in urine from
Banks Island muskox.
N.C. Larter & J.A. Nagy

Abstract 16 Effects of undernutrition on the muscle fibre area, fibre composition and proteolytic activity in
reideer calves.
A R. Poso, U. Heiskari, T. Soveri, M. Nieminen & M. Lindstrom.

Abstract 17  Rumen-protected methionine stimulates wool production, body weight gain and protein
deposition in muskoxen.

Morgan A. Robertson, Robert G. White & Janice E. Rowell.

Abstract 18 Fatty acid binding to placental membranes of reindeer.
P. Soppela, F.M. Campbell, M. Nieminen & A K. Dutta-Roy.

Abstract 19 Leptin, insulin and body condition indices: their relationships in reindeer.
R. Stimmelmayr & R.G. White.

Abstract 20 Photoperiod-associated changes in serum insulin levels in reindeer.
R. Stimmelmayr & R.G. White.

Abstract 21 Behavioural influence on duration of lactation in muskoxen may not be nutritional.
Andrea B.S. Swingley & Robert G. White.
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Session 3

Veterinary medicine, parasites, health and welfare

CHAIRMAN Professor Claes Rehbinder, Sweden
Co-Chairman Dr. Sven Skjenneberg, Norway

Orals - Monday 15.20-15.50

Posters - Monday 15.50-18.00
Oral presentations
Abstract 22 Use of host-mimicking trap catches to obtain data for parasitic flies associated with reindeer.
JR. Anderson & A.C. Nilssen.
Abstract 23 Changes in bioavailability of radiocaesium from 1986 to 1998 in lichen contaminated by the
Chernobyl accident.
Knut Hove, Hans Staaland, @ystein Holand & Hallvard Gjestein.
Poster presentations
Abstract 24 Early reindeer calf mortality.
E.O. Agren.
Abstract 25 Toxovars of Clostridium perfringens isolated from reindeer in Arctic northern Europe and from
sheep in tropical west-Africa.
Ansgar Aschfalk & Wolfgang Miiller.
Abstract 26 Trace minerals in northern ruminants: copper and ceruloplasmin.
Perry S. Barboza & John E. Blake.
Abstract 27 Safety of Brucella abortus strain RB51 vaccine in reindeer.
John E. Blake, Philip Elzer & Julia Bevins.
Abstract 28 Heavy metals and trace elements in reindeer fram Rybatsjij Ostrov, north-western Russia.
A. Bernhoft, T. Waaler, S.D. Mathiesen & A. Flaoyen.
Abstract 29 Influence of global pollution on lichens and reindeer on Russian tundra.
M.V. Glazov.
Abstract 30 Potential value of in vitro antigen-specific IFN-gamma assays for the diagnosis of brucellosis,
tuberculosis, paratuberculosis and infectious bovine rhinotracheitis in wild ruminants.
Jacques Godfroid, Franck Boelaert, V. Wellemants, C. Clavareau, A. Heier & K. Walravens.
Abstract 31 Histopathological responses to radio-collars in caribou and muskoxen.
Anne Gunn & G. Wobeser.
Abstract 32 Parasitic nematode larval densities and calving ecology of barren-ground caribou in the
Northwest Territories, Canada.
Anne Gunn.
Abstract 33 The population dynamics of parasitic nematodes of Svalbard reindeer (Rangifer tarandus

platyritvnchus): species differences in age intensity and seasonality.
J. Irvine, A. Stien, O. Halvorsen, R. Langvatn & S.D. Albon.

17




Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

Abstract

18

34
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44

45
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48

Parasite biodiversity in Arctic ruminants and the influence of climate on transmission
dynamics.
S.J. Kutz, EP. Hoberg & L. Polley.

Studies of Elaphostrongylus rangiferi in caribou of Newfoundland.
M. Lankester, M. Ball & S. Mahoney.

Exposure rates of muskoxen on Banks Island, Northwest Territories, to yersiniosis.
J.A. Nagy, N.C. Larter, M. Branigan & M.E. Olson.

Attempts to ecradicate reindeer parasites (Hypoderma tarandi, Cephenemyia trompe and
Linguatula arctica) on an island in northern Norway.
A.C. Nilssen, W. Hemmingsen & R E. Haugerud.

Effect of ivermectin on reindeer dung fauna.
A.C. Nilssen, R.E. Haugerud, K. Asbakk, W. Hemmingsen & A. Oksanen.

Calving and calf mortality at the Experimental Field Station in Kaamanen 1970-97.
H. Norberg & M. Nieminen.

Reindeer calf mortality rates in reindeer herding co-operatives of Hammastunturi and
Muddusjarvi.
H. Norberg & M. Nieminen.

Cause-specific calf mortality in reindeer herd studied with radiotelemetry.
H. Norberg, I. Kajola & P. Aikio.

Health and pregnancy status of the Colville River, Alaska moose during and following a
population decline and poor recruitment in 1996-97.

Todd M. O’Hara, Geoff M. Carroll, Lora Ballweber, John E. Blake, Carla Willetto & Genieve
Rinker.

Radionuclide levels in caribou of northern Alaska in 1995-1996.
Todd M. O'Hara, Doug Dasher, John C. George & Victoria Woshner.

Mineral and heavy metal status associated with and following a mortality event and poor
recruitment in moose of the Colville River System, Alaska.

Todd M. O’Hara, Gavin Meerdink, Geoff M. Carroll, Keith Mueller, John E. Blake, Perry S.
Barboza, Victoria Woshner & Carla Willetto.

Ivermectin treatment of reindeer.
A. Oksanen & M. Nieminen.

Histological analysis of small intestinal epithelium in reindeer.
E. Ringo, 9. Aas-Hansen, M.A. Olsen, S.D. Mathiesen, T. Kaino, M. Nieminen & R.
Myklebust.

Immobilization of captive reindeer (Rangifer tarandus tarandus) with medetomidine-ketamine:
a comparison of clinical effects using different methods of drug administration and different
doses for dart injection.

K.A. Ryeng, S. Larsen & J.M. Arnemo.

An ELISA for detection of antibodies against Mycobacterium avium subspecies
paratuberculosis in wild raminants in Norway.
Morten Tryland, Ingrid Olsen & Liv Jorun Reitan.



Session 4

Reindeer/caribou peoples and their knowledge

CHAIRMAN  Dr. Timo Helle, Finland
Co-Chairman Elna Sara, Norway

Oral - Tuesday 12.30-12.45

Posters - Tuesday 10.30-12.30
Oral presentation
Abstract 49 Inuit ecological knowledge of climatic influences on caribou and calving areas in the
Kitikmeot region of Nunavut, Canada.
N.L. Thorpe & S.P. Eyegetok.
Poster presentations
Abstract 50 Using historical Inuit knowledge for the delineation of habitat protection arcas for Arctic
tundra caribou.
Michael A.D. Ferguson.
Abstract 51 Identification of traditional knowledge of reindeer herding and comparisons with knowledge
derived from scientific knowledge.
Berit Inga.
Abstract 52 Genetic data on the migration of ancient Eurasian hunters through Siberia and the circumpolar

arca.
AF. Nazarova.
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Session 5

Products

CHAIRMAN Dr. Janice Rowell, USA
Co-Chairman Anne Cathrine Rerholt, Norway

Oral - Tuesday 12.45-13.00

Posters - Tuesday 10.30-12.30
Oral presentation
Abstract 53 Objective measurements of qiviut fiber from wild muskoxen.
Janice E. Rowell, Christopher J. Lupton, M.A. Robertson, John A. Nagy & Robert G. White.
Poster presentations
Abstract 54 Reindeer milking and the chemical composition of the reindeer milk.
P. Aikio & M. Nieminen.
Abstract 55 A comparison of underwool (qiviut) from wild and captive muskoxen.
Morgan A. Robertson, Janice E. Rowell, Robert G. White, Christopher J. Lupton & John A.
Nagy
Abstract 56  Nutrient dependent composition of polyunsaturated fatty acids in M. psoas minor from
reindeer.
O. Taugbol & S.D. Mathiesen.
Abstract 57  Reindeer blood, use and composition.
M. Uusitalo & M. Nieminen.
Abstract 58 Meat quality traits in reindeer (Rangifer tarandus tarandus L) fed various diets.
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Session 6 Rangeland / grazing systems

CHAIRMAN Dr. Anne Gunn, Canada
Co-Chairman Cand. real. Eldar Gaare, Norway

Orals - Wednesday 12.15-13.00
Posters - Tuesday 10.30-12.30

Oral presentations

Abstract 59 Climate, weather and caribou numbers: a question of scale.
A. Gunn.

Abstract 60 Herd-specific predictive models that integrate effects of climate and development on caribou as
a subsistence resource for Arctic communities.
Brad Griffith & Don Russell.

Abstract 61 Overgrazing: signs and tendencies.
M.A. Magomedova & L.M. Morozova.

Poster presentations

Abstract 62 Natural cycle of reindeer and its relationships with forage resources.
B.D. Abaturov & V.N. Lopatin.

Abstract 63 Does quality of summer pastures depend on reindeer density?
K.A. Briathen & C. Wegener.

Abstract 64  New perspectives on reindeer rangeland management; equilibrium vs.non-equilibrium in an
ecosystem dominated by dynamic interactions.
Jonathan E. Colman.

Abstract 65 Satellite inventory and biomass assessment of Finnish reindeer summer pastures.
Alfred Colpaert, Jouko Kumpula & Mauri Nieminen.

Abstract 66 Productivity and demography of reindeer forage plants in Svalbard.
E.J. Cooper, H. Perander & P.A. Wookey.

Abstract 67  Development of a muskox habitat map for northern Alaska using GIS.
Fiona S. Danks & David R. Klein.

Abstract 68 Ungulates and snow-affected pastoral ecosystems of the central Asian highlands - can our
knowledge of Arctic ungulate systems inform husbandry and wildlife conservation in these
rapidly developing regions?

Joseph L. Fox, Daniel J. Miller & Per Mathiesen.

Abstract 69 Modeling caribou response to seasonal and long-term changes in vegetation: I1. Estimating
seasonal changes in forage quality.
J. Johnstone, D.E. Russell & B. Griffith.
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Climate, vegetation, caribou and people: a regional integrated assessment model for
investigating the sustainability of Arctic communities.

C.R. Nicolson, G.P. Kofinas, M.D. Berman, J. A. Kruse, R.G. White, D.E. Russell, & J.
Johnstone.

Climatic influences on forage quality for Arctic ungulates: Implications of climate change.
D.R. Klein, P. Valkenburg, C. Bay & F.S. Danks.

Landsat 5 TM images in mapping winter pastures of reindeer, in the Niakkili reindeer herding
district.
Timo Kumpula, Alfred Colpaert, Jouko Kumpula & Mauri Nieminen.

Determination of the reindeer pastures carrying capacity in western part of Petchenga region.
V.B. Kuvaev, A.V. Rybkin & D.A. Shakhin.

Seasonal and annual variability in the quality of forages consumed by Peary caribou and
muskoxen on Banks Island.
N.C. Larter & J.A. Nagy.

Reindeer population density impact on forage biodiversity.
A M. Odasz-Albrigtsen.

Anthropogenic transformation of Enisey forest tundra reindeer pastures during the
development of oil-gas industry.
D.A. Shakhin & A.V. Rybkin.

Reindeer grazing and the soil processes in oro-Arctic ecosystems.
Sari Stark & Rauni Ohtonen.

Modeling caribou response to seasonal and long-term changes in vegetation: 1. Development of
an algorithm to generate diet from vegetation composition and application to projections of
climate change.

R.G. White, J. Johnstone, D.E. Russell, B. Griffith, H. Epstein, M. Walker, F.S. Chapin [T &
C. Nicolson.



Session 7 Populations: dynamics and genetics

CHAIRMAN Dr. Jim Dau, USA
Co-Chairman Professor Eigil Reimers, Norway

Orals - Wednesday 15.20-15.50
Posters - Wednesday 10.30-12.15

Oral presentations

Abstract 79 Factors associated with stabilization of muskox numbers in northeastern Alaska.
Patricia E. Reynolds.

Abstract 80 Microsatellite variation of the muskox Ovibos moscahtus - historical, metapopulation and
conservation implications.
P.J. van Coeverden de Groot, Anne Gunn & Peter T. Boag.

Poster presentations

Abstract 81 Status and factors affecting the Western Arctic Caribou Herd.
J. Dau, J.W. Coady, L.A. Ayres, P.J. Bente, G.M. Carroll & S. Machida.

Abstract 82 Evolutionary history of Peary caribou and Arctic island caribou on the Canadian high and
central Arctic islands.
J. Eger & A. Gunn.

Abstract 83 Phylogenies and the future of Russian Tagil cattle.
A F. Gorbachev, A F. Nazarova, A. M. Mashurov & S.M. Alhutov.

Abstract 84 Muskox genetics from the past to the present.
P. Groves.

Abstract 85 Comparative - morphological analysis of sculls of contemporary and fossil muskoxen (Ovibos
moschatus).
AR. Gruzdev, A.V. Davydov & T.P. Sipko.

Abstract 86 Morphological and genetic differentiation of Euroasian reindeer (Rangifer tarandus).
AR Gruzdev & A.V. Davydov.

Abstract 87 Age determination of caribou (Rangifer tarandus) of the Wrangel Island by the degree of
development and wear of teeth.
AR Gruzdev & A.V. Davydov.

Abstract 88 Sex and age classification surveys of Peary caribou on Banks Island, Northwest Territories
from 1982-1998: A review.
N.C. Larter & J.A. Nagy

Abstract 89  Phylogenetic status of Yakut cattle in relationship to other Bovinae.
A M. Mashurov, N.O. Sukhova, Z.1. Ivanova, R.O. Tsarev & A.F. Nazarova.

Abstract 90 The immunophylogenesis of Estonian, Finnish and Vietnamese cattle.
A M. Mashurov, A.F. Nazarova, HH. Than, P.O. Tsarev, T. likva & T.I. Liibusk.
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97

Defining herds within the range of "Bluenose’ barren-ground caribou.
J. A. Nagy, A. Veitch, M. Branigan, K. Zittlau, N.C. Larter, D. Cooley, B.R. Patterson & C.
Strobeck

Wild reindeer calf recruitment variations; biology or methodology?
Eigil Reimers & A.Aa. Ims.

Population of the reindeer from the Novaya Zemlya archipelago at the time of nuclear tests.
A.A. Sokolov & G.A. Klevezal.

Persistent instability in Svalbard reindeer dynamics: density-dependence in a fluctuating
environment.
N.J.C. Tyler, Mads C. Forchhammer & N.A. Qritsland.

Dynamics and state of muskox population on Taimyr.
S.A. Tsarev & T.P. Sipko.

Genetic relatedness and diversity in Peary caribou (Rangifer tarandus pearyi) from the
Bathurst Island complex.
Keri Zittlau, Anne Gunn, Frank Miller & Curtis Strobeck.

Genetic relationships of caribou herds in the Inuvialuit Settlement Region, Northwest
Territories and Yukon Territory.
K. Zittlau, J.A. Nagy, N.C. Larter & C. Strobeck.



Session 8

CHAIRMAN

Reproduction: behaviour and physiology

Professor Peter Flood, Canada

Co-Chairman Professor Erik Ropstad, Norway

Orals - Wednesday 15.50-16.20

Posters -

Thursday 10.30-12.30

Abstract 98

Abstract 99

Abstract 100

Abstract 101

Abstract 102

Abstract 103

Abstract 104

Abstract 105

Abstract 106

Abstract 107

Abstract 108

Abstract 109

Oral presentations

Variation in male reproductive success in reindeer herds with different male compositions.
K.H. Roed, 9. Holand, M.E. Smith, J. Kumpula & M. Nieminen.

The fecundity of Svalbard reindeer in relation to age, fat and parasite burden.
A. Stien, S.D. Albon, O. Halvorsen, J. Irvine, R. Langvatn & E. Ropstad.

Poster presentations

Rangifer bulls in rut: body composition and water kinetics.
Perry S. Barboza & John E. Blake.

Distribution, timing and ecology of calving in a population of Arctic tundra caribou.
Michael A.D. Ferguson.

Differences in calving time among three populations of wild reindeer in southern Norway.
K. Flydal & E. Reimers.

Does maternal dominance rank influence calving dates or calf weights?
H. Gjestein, @. Holand, K. H. Reed, J. Kumpula, M. Nieminen & M.E. Smith.

A methodological study of retrospective reproduction analysis in female reindeer.
Thrine Moen Heggberget.

Effect of male composition during rut on reproductive parameters in semi-domestic reindeer.
. Holand, K H. Roed, J. Kumpula, M. Nieminen & M.E. Smith.

Recovery and cryopreservation of in vivo produced reindeer (Rangifer tarandus tarandus)
embryos after oestrus synchronization and superovulatory treatment.

H. Lindeberg, J. Aalto, S. Vahtiala, E. Eloranta, M. Nieminen, M. Jarvinen, R. Savolainen, K.
Hoffman & M. Valtonen.

Body weight and reproductive status of female muskoxen in northeastern Alaska.
Patricia E. Reynolds & Harry V. Reynolds.

Comparison of plasma progesterone, transrectal ultrasound and pregnancy specific proteins
(PSPB) used for pregnancy diagnosis in reindeer.

E. Ropstad, O. Johansen, C. King, E. Dahl, S.D. Albon, R L. Langvatn, R.J. Irvine, O.
Halvorsen & G. Sasser.

Appearance of PSPB following mating and its disappearance after induced abortion in caribou

and reindeer.
Janice E. Rowell, Don E. Russell, Robert G. White & R. Garth Sasser.
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Genetic resources of reindeer and their conservation by method of cryopreservation of germ
cells.
T.P. Sipko & N.N. Rott.

Correlation between pregnancy and body weight on reindeer (Rangifer tarandus tarandus).
Heikki Sirkkola & Mauri Nieminen.

Harem dynamics of semi-domestic reindeer under different herd compositions of males.
M.E. Smith, ©@. Holand, K.H. Reed, J. Kumpula & M. Niemanen.

Early reproductive failure in female Svalbard reindeer in relation to age, fat and body mass.
N.J.C. Tyler, V.B. Redergard & M.A. Vader.

Progesterone production during pregnancy in reindeer.
N.J.C. Tyler, P.F. Flood, E K. Hoare, M.J. Rodway & P.J. Chedrese.



Session 9 Activity and movements, feeding behaviour and habitat selection

CHAIRMAN  Dr. David R. Klein, USA
Co-Chairman Jonathan Colman, Norway

Orals - Thursday 12.15-13.00
Posters - Thursday 10.30-12.30

Oral presentations

Abstract 115 Red deer and roe deer diets in forests of northeastern China.
HP. Chen, JZMa, F.Li, Z W. Sun, H. Wang, LY. Luo & F. Li.

Abstract 116 Winter foraging ecology of a population of Arctic tundra caribou after a predicted range shift.
Michael A.D. Ferguson, Line Gauthier & Frangois Messier.

Abstract 117 A multi-scale approach to understanding the feeding habits, movements and distribution of
woodland caribou in northcentral British Columbia.
Chris J. Johnson, Katherine L. Parker & Douglas C. Heard.

Poster presentations

Abstract 118  Partial migration by large ungulates: characteristics of seasonal moose (4lces alces) ranges in
northern Sweden.
John P. Ball, Caroline Nordengren & Kjell Wallin.

Abstract 119  Foraging tradeoffs by wood bison: empirical tests of patch selection under captive versus free-
range conditions.
C.M. Bergman, JM. Fryxell & C.C. Gates.

Abstract 120  Caribou movement as a correlated random walk.
CM. Bergman, J.A. Schaefer, S. Luttich & R. Otto.

Abstract 121  Activity patterns of wild reindeer in summer; 24 - hour periodicity?
J. Colman, Chr. Pedersen, E. Reimers, @. Holand, S. Moe & D. Hjermann.

Abstract 122 Possible energy compensation at night as an adaptation to severe energy use and limitations
during day due to parasitic insect harassment.
J. Colman, Chr. Pedersen, E. Reimers, @. Holand, S. Moe & D. Hjermann.

Abstract 123 Behavior interactions between reindeer and sheep on shared summer range.
J. Colman, Chr. Pedersen, Ragnhild Bjaaen, E. Reimers, . Holand, S. Moe & D. Hjermann.

Abstract 124  Utilisation of old meadow by reindeer in spring in northern Norway
Svein M. Eilertsen & Svein D. Mathiesen.

Abstract 125  Comparison of activity levels throughout the year in two herds of domestic reindeer in
Finnmark, Norway.
L.P. Folkow & A.S. Blix.

Abstract 126  Reindeer summer activity pattern in relation to temperature and insect harassment.
Rolf Iver M. Hagemoen & Eigil Reimers.
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Comparative habitat and diet selection of muskoxen and reindeer on the Seward Peninsula,
western Alaska.
Claudia Ihl & D.R Klein.

Summer feeding habits of a muskox herd on the Seward Peninsula, western Alaska.
Claudia Ihl & D.R Klein.

Pasture use of reindeer in northernmost Lapland - GPS-tracking and satellite image data as a
study method.
J. Kumpula, U. Fielitz & A. Colpaert.

Long-term patterns of activity in relation to photoperiod in free-ranging reindeer and sheep.
B.E.H. van Oort, K.-A. Stokkan & N.J.C. Tyler.

Migrations of north Yakutian reindeer populations.
V.M. Safronov.

Patch use in svalbard reindeer: food quality, quantity or parasite avoidance?
R. van der Wal & S.D. Albon.

Habitat selection by calving caribou of the Central Arctic Herd, 1980-1995.
S.A. Wolfe, B. Griffith, R.D. Cameron, R.G. White & S.M. Murphy.



Session 10

Conservation, husbandry and management

CHAIRMAN  Professor Oje Danell, Sweden
Co-Chairman Dr. @ystein Holand, Norway

Orals - Thursday 14.40-15.10

Posters - Thursday 15.10-18.00
Oral presentations
Abstract 134 Impact of the range expansion of the Western Arctic Caribou Herd onto traditional reindeer ranges of the
Seward Peninsula, Alaska..
G.L. Finstad.
Abstract 135  Economically optimal stocking rates in reindeer husbandry.
Oje Danell.
Poster presentations
Abstract 136 Changes in reindeer area in Yamal region in 20th century and prospects of conservation of northern
Yamal population.
Vladimir N. Bolshakov & Nikolai S. Korytin.
Abstract 137  Status of muskox populations in Alaska.
JW. Coady, P.E. Reynolds, J.R. Dau, G.M. Carroll, R.J. Seavoy & P.J. Bente.
Abstract 138  Reindeer herding in northwest Europe - biological limits and challenges.
Hans Kolbein Dahle, Oje Danell, Eldar Gaare & Mauri Nieminen.
Abstract 139 Fright distancers of Forelhogna reindeer after disturbancte by humans on foot or ski.
Sindre Eftestel, Jonathan Colman & Eigil Reimers.
Abstract 140  Milk production and health in cold freestall barns.
H. Eriksson.
Abstract 141  Reindeer diet and pasture carrying capacity.
E. Gaare, O. Danell & H. Staaland.
Abstract 142 A program for monitoring lichen grazing in Finnmark, Norway.
E. Gaare & H. Tommervik.
Abstract 143 Immobilization of wild reindeer for the rational utilization of its resources on the territory of Chukotka.
A.B. Grebenkov & T.P. Sipko.
Abstract 144 Assessing the effectiveness of wild reindeer management systems in Iceland.
Pall Hersteinsson, Sakari Kankaanpda & Aki Jonsson.
Abstract 145  Status and conservation of goral (Nemorhaedus goral) and serow (Capricornis sumatraensis) population
of oak forest in Kumaon Himalayas, India.
Orus Ilyas, Jamal A. Khan & A. Khan.
Abstract 146 Regional features of changing of domestic reindeer population in north Russia: cultural, economical and
ecological factors importance.
K.B. Klokov.
Abstract 147  G. Kofinas et al. Plenary lecture and debate Monday 9™ August 21.00-22.00.
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Role of cropping in regulation of the harvest of wild reindeer in Taimyr.
L.A. Kolpashchikov.

Problems of wild and domestic deer interrelations and condition of pastures in the north of Yamal.
Nikolai S. Korytin & Vladimir N. Bolshakov.

Current populations and numbers of reindeer in Russia.
B.V. Liakin & B.V. Novikov.

Restoration of the historical area of muskox on north of Russia.
B.V. Liakin & S.A. Tsariev.

Potential response to calf selection in reindeer (Rangifer: tarandus).
L. Rénnegérd & O. Danell.

Effects of overtlights by low-altitude jet aircraft on habitat and terrain use by caribou.
J A K. Maier, R.G. White, SM. Murphy & M.D. Smith.

Wild reindeer of the Kola peninsula at the end of the 20th century.
0.A. Makarova.

Optimal adaptation of reindeer herds to rangelands under uncertainty.
E. Moxnes, O. Danell, E. Gaare & J. Kumpula.

Necessity of circumpolar approach for keeping of reindeer husbandry as a traditional branch of economy
and culture of north natives.
AN. Polezhaev, A N. Berkutenko & N.A. Polezhaev.

The introduction of muskox on the polar Ural.
S.M. Shirshov, T.P. Sipko, S.A. Tsarev & A.B. Grebenkov.

State of the Putoran snow sheep population.
T.P. Sipko & V.V. Larin

Harvesting importance, rational using and guarding of reindeer in Yakutia.
1.G. Sivtsev.

Wild reindeer and human disturbance - a study of decreasing human disturbance and use of winter
pastures.
N.R. Sporan, K. Hedegart Flaata, @. Holand & O. Strand.

Comparison of vigilance behaviour in wild and semi-domestic reindeer (Rangifer tarandus tarandus) in
Southern Norway.
Sigurd Svela & Eigil Reimers.

Co-management of the Western Arctic Caribou Herd in Alaska.
JN. Trent, S. Pedersen, J.W. Coady & P. Schaeffer.

Changing management strategies for Alaskan caribou herds.
Patrick Valkenburg.

Avoidance of tourists and power lines by calving semi-domesticated reindeer.
Ingunn Vistnes & Christian Nellemann.

Status and conservation of Amur goral in Russia.
1. V. Voloshina & A. I. Myslenkov.

Encroachment bush as animal feed.
D.B.R. Wandrag, P. Eloff & R.H. Willats.



Abstracts

| Session 1 Physiology I: nutrition and energetics

1

Comparison of nutrient absorption by red deer and reindeer calves in winter

R.G. White', R Langvam® & H. Staaland’. 'Institute of Arctic Biology, University of Alaska Fairbanks,
Fairbanks, AK. 99775. USA. “Department of Biology and Nature Conservation, Agricultural University of
Norway, N-1432 Aas, Norway. “Norwegian Institute for Nature Research, Tungasletta 2, N-7047 Trondheim,
Norway. “Present address: University in Svalbard, N-9170 Longyearbyen, Norway.

This comparison was made to evaluate by tests of digestive function the classification of red deer (Cervus
elaphus) and reindeer (Rangifer tarandus) as ‘adaptable mixed foragers” (sensu Hofmann, 1985). Nutrient and
dry matter (DM) absorption and secretion patterns in the alimentary tract in red deer calves fed a winter diet of
bilberrty (Vaccinum myrtilus) stems, grain oats, hay and silage (Cv) were compared with published values for
reindeer calves fed lichens (R1) or commercial pellets RF-71 (Rif) (Staaland ef al., 1984; 1986; White et al.,
1984). All animals were of similar body mass (BM, 43-50 kg); digestibility of diets exceeded 0.7 (0.72, 0.77,
0.78), but daily dry matter (DM) intake was lower for Cv (34g/kg””) than Rl and Rrf (42, 53). Nitrogen (N)
intake of Cv (8.3 g/d) was intermediate between Rif (18.2) and R1 (4.7), and in only Rrf did intake approach that
for N balance. N intakes expressed as fraction of the rumen pool (ky;, /h) were equivalent for Cv and Rrf (0.026)
while that for Rl was low (0.006). Results show that total alimentary fill for Cv was low at 9% BM compared
with RI 17% and Rrf 16%, but the rumen-reticulum contribution to DM fill was similar between groups (74, 77,
78%). Ruminal fractional intake rate (k;, /h) at 0.043 for Cv was intermediate between R1, 0.033 and Rrf, 0.053.
However, retention of DM in the rumen (k,, /h) of Cv was less than Rl and Rrf (k, = 0.061, 0.026, 0.022).
Fractional digestion of DM in the stomachs was 0.50 in Cv, 1.0 in Rl and 0.61 in Rtf. For N, a gain (0.09 of
intake) was noted in the rumen for Cv, whereas digestion (0.31) took place in Rl and Rrf. Fecal N excretion was
less than the expected endogenous fecal N loss, indicating an efficient conservation in all three groups. The
smaller rumen of these red deer was more typical of a ‘concentrate selector’, even though the diet was low in N
and minerals: This does not support theory that the alimentary tract increases in size in response to low quality
diets. The relatively rapid rumen turnover of the red deer was accompanied by a good ability for fermentation
and overall DM and N digestion of browse. Differences in gut dimensions were not associated with major effects
on digestive function.

2

Effect of wind on Svalbard reindeer fur insulation (corrected)

C. Cuyler' & N.A. Oritsland’. 'Greenland Institute of Natural Resources, P.O. Box 570, DK-3900 Nuuk,
Greenland (cuyler@natur.gl). *Norwegian Polar Institute, c/o NGU, Majorstua, Oslo, Norway.

The heat transfer through Svalbard reindeer fur samples was studied with respect to wind velocity, season and
animal age. A total of 33 dorsal fur sections were investigated using a wind tunnel. Insulation varied with season
(calving, summer, autumn and winter). At zero wind velocity, fur insulation was significantly different between
seasons for both calf and adult fur samples. At the same time, there was no significant difference between calf
and adult insulation for the summer, autumn and winter scasons. Calf fur insulated as well as adult fur. Svalbard
reindeer winter insulation was approximately 3 times that of summer. Increasing wind velocity increased heat
loss, however, the increase was not dramatic. When wind coefficients (slope) of the heat transfer regression lines
were compared, between season and between calf and adult, no significant differences were reported. All fur
samples showed similar increases in heat transfer for wind velocities between 0 and 10m s The conductance of
Svalbard reindeer winter fur was almost half of caribou fur. Also, it was not as greatly influenced by wind as
caribou fur.

3

Mechanisms of winter metabolic acidosis compensation in reindeer in the reticulo-rumen

A. Chalyshev. Institute of Physiology, Komi Science Centre, Ural Division of the RAS, 167610 Syktyvkar,
Russia (compcard@online.ru).

In February and April acid-base parameters in reindeers fed lichen (7 = 8) indicated metabolic acidosis in the

organism. 40.3 mm Hg of pCO,, 45.6 meq/L of Buffer Base, -4.8 meq/L of Base Excess, 20.9 meq/L of
Bicarbonate, 20.8 mmol/L of Standard bicarbonate, 22.1 mmol/L of Total CO,, 7.33 of Actual pH in blood and
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19 mmol/L of anion gap (¢Na" + ¢K") - (¢CI' + cHCOy) in serum of the animals was observed in this period. The
cause of this acidosis was gastrointestinal loss of K" with faces whereas very little of the element was consumed
with food. It was shown that the acidosis had no respiratory and had poor buffering and renal compensation. It's
well-defined excretory compensation appeared to be in the reticulo-rumen of the animals. It was demonstrated in
reindeer using fistulas in the duodenum (» = 4) and ones using fistulas in a parotid duct (# = 3) that Na" and K"
utilisation efficiencies in the complex stomach, as compared with the whole digestive tract, in winter months are
approximately 70% and 80%. These ions in the animals were secreted with saliva nearly 700 and 30 times and
were absorbed in the complex stomach nearly 600 and 25 times as much as were consumed with lichen. In
reindeer with fistulas in the rumen (# = 2) the mechanisms of Na" and K" absorption were studied in in vivo
experiments during intraruminal loads by artificial solution without (» = 5) and with load of organism by
acetazolamide injugular vein (n = 3). Acetazolamide administration suppressed the Na“ and K* absorption up to
100%. The findings suggest Na' and K per H" exchange process occurring in the reticulo-rumen epithelium of
reindeer. H' secreted can be removed out of the organism in a chemical-bonded state. As a result, pH of reindeer
faces is 6.3 in winter whereas 8.2 in summer. Regulation of acid-base balance in reindeer organism by means of
the digestive tract may be considered as a mechanism of adaptation of the animals to the seasonal dynamic of
nutrition.

4
Lichen digestibility in muskoxen and reindeer

C. Thl, R.G. White & D.R. Klein. Co-operative Fish and Wildlife Research Unit, Institute of Arctic Biology,
University of Alaska Fairbanks. Fairbanks Alaska 99775, USA (ftci@aurora.alaska.edu).

While lichens are of primary importance for reindeer and caribou during winter, muskoxen in general use them
little. However, a previous study has shown that on the Seward Peninsula in western Alaska muskoxen and
reindeer use similar winter feeding areas with a high percent cover of lichens and that muskox faeces in that arca
contain on average 14% lichen fragments in late winter. Lichens are highly digestible in Rangifer but no data are
available for muskoxen. Two rumen-fistulated muskoxen and two rumen-fistulated reindeer were fed diets
containing lichens (15% and 30% for one muskox and reindeer, each), brome hay (60% for muskoxen, 20% for
reindeer), and a high-protein pelleted ration for 15 days. /n vitro dry matter digestibility of each forage
component was estimated for each animal immediately before and after the trial using each animal's own rumen
liquor. Rumen contents and faeces, to be analysed for occurrence of forage fragments, were collected from each
animal at 3-day intervals during the trial. In order to determine disappearance rates of lichens in the rumen and
faeces, rumen contents and facces were sampled 7 times at 3-hour intervals beginning immediately after animals
had consumed their last lichen meal. Analyses are currently in progress. Results will help interpret the degree to
which muskoxen use lichens and may have important implications for determining the potential level of
competition between muskoxen and Rangifer.

5

Determination of the heat increment of feeding in muskoxen

J.P. Lawler & R.G. White. Institute of Arctic Biology, PO Box 757000, Univ. of Alaska Fairbanks, Fairbanks,
AK 99775-7000, USA (ftjpli@aurora.alaska.edu).

We evaluated a technique to determine the heat increment of feeding (HIF) based on feeding a single meal to a
test animal. Muskoxen were starved for 24 h and then sealed in a respiration chamber. Gaseous exchange and
calculated energy expenditure (EE), was determined during the first 2 h to establish resting, or baseline,
metabolism. A meal was then offered and EE was monitored for the next 8 h. Following the meal, EE that
differed from the baseline values was attributed to the energy cost of consuming the meal, i.¢. the HIF. Animal
activity in all trials was also examined as an additional explanatory variable of the HIF. On 100% brome hay
(Bromus inermis) diets fed at 10 g/kg”” body mass, HIF was 6.5 - 14.5 (9.7 + 1.35 sem) kj/kg" "> body mass per
day in the winter and 6.2 - 15.8 (10.6 + 1.24 sem) kj/kg”® body mass per day during the summer. We suggest
this approach results in a repeatable estimate of HIF. The determination of EE following the consumption of a
standardised single meal over an 8 h period has advantages over the alternative, i.e. multi-day experiments with
animals continuously restrained. This methodology would be most useful in wildlife studies where logistical
constraints limit the number of study organisms and their inability to withstand days of restraint and where the
availability of harvested wild forage places a limit on the study period.
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6

Adaptation of digestive system in reindeer to annual winter feeding

V. Maijala’, U. Heiskari', M. Nieminen' & L. Syrjald-Qvist. 'Finnish Game and Fisheries Research Institute,
Reindeer Research Station, FIN-99910 Kaamanen, Finland (veikko.maijala@dlc.fi). “Department of Animal
Science, Animal Nutrition, University of Helsinki, FIN-00014 University of Helsinki, Finland.

The annual winter feeding of reindeer (Rangifer tarandus tarandus) has become a common practice in Finland,
especially in the southern and middle part of reindeer herding area. The most used feeds are dry hay and grass
silage, which are more fibrous and less digestible than the natural winter diet of reindeer. The reindeer are
adapted to different dicts during the year and are classified as intermediate mixed feeders. In this study we
investigated the effects of annual winter feeding on gastrointestinal tract of adult female reindeer. We also
compared gastrointestinal tract of reindeer to adult female Finnish sheep (Ovis aries), which is classified as grass
and roughage eater. The study included two groups of adult female reindeer, which were caught for slaughtering
from natural pastures in early winter in Inari area. The test group (#» = 10) had been in anmual winter feeding
several years prior the study. The control group (# = 10) had been grazing natural winter pastures every year.
The sheep (7 = 7) had been grazing summer and autumn grass pastures before the slaughter. The reindeer and
sheep were weighed before the slaughter. After killing the animals the sections of gastrointestinal tract were
separated and weighed with contents. After emptying and cleaning the organ tissues carefully the empty tissue
weights were determined. The length of the intestines was measured. The teeth were also studied. The relative
weight of rumen tissue was heavier (77% v 74%, sheep 65%) and the relative abomasum tissue was lighter (10%
v 13%, sheep 18%) in the control group than in the test group. The control group had longer relative small
intestine length than the test group (67% v 65%, sheep 77%). The relative reticulo-rumen content was heavier in
the test group (19% v 14%, sheep 18%). The long term annual winter feeding had slight effects in the structure
of digestive tract in adult female reindeer. The supplementary winter feeding wore down the teeth more than the
natural winter forage of reindeer. Results from our study indicate that the digestion of reindeer is relatively well
adapted to utilise different kinds of feeds. The anatomical gastrointestinal changes in reindeer given
supplementary feed in winter indicate that these animals might be closer to the roughage eater, sheep, than the
control reindeer without any experience of supplementary feeding.

7

Comparative digestion in two sub-species of reindeer

S.D. Mathiesen’, W. Sormo’, T.HA. Utsi’, M.A. Olsern’, M.A.Vader', V.B. Reedergdard’ & NJ.C. Tyler’. "The
Norwegian School of Veterinary Science, Department of Arctic Veterinary Medicine, N-9292 Tromse, Norway
(Svein.D.Mathiesen@veths.no). “Institute of Medical Biology, Department of Arctic Biology, University of
Tromso, N-9037 Tromso, Norway. “Department of Biology, University of Tromso, N-9037 Tromse, Norway.

Digestive adaptations were investigated in high Arctic Svalbard reindeer (Rangifer tarandus platyrhiynchus) and
Norwegian reindeer (Rangifer tarandus tarandus) on mainland Norway. The oral anatomy of both sub-species
is characterised by large lips, narrow muzzles and small molar teeth adapted for a high degree of selection when
the animals forage nutrient rich plants during the short Arctic summer. The wet weight of rumen contents was
13% of live body mass (LBM) in Svalbard reindeer in summer and as high as 20% of LBM in winter compared
to 12 and 14% of LBM in Norwegian reindeer in summer and winter, respectively. Ruminal production of
volatile fatty acids (VFA) was very high in Svalbard reindeer in summer but was almost not detectable in winter.
Ruminal production of VFA did not differ significantly between summer and winter in reindeer in northern.
Mean ruminal ammonia concentration was 310 mg/kg rumen wet weight contents in Svalbard reindeer in
summer and only 100 mg/kg in winter, while in northern Norway ruminal ammonia concentration was 500 and
260 mg/kg summer and winter, respectively. Svalbard reindeer have several digestive adaptations typical of
ruminants of the concentrate selector type with short intestines and a large distal fermentation chamber. In
winter, however, when daily intake of digestible energy is very low, gastrointestinal fill is large in Svalbard
reindeer and fermentation of fibrous materials is inefficient like that of grazing type ruminants. The digestive
physiology of these two sub-species is thus highly seasonal, reflecting adaptation to widely differing seasonal
diets in terms both of species composition and nutritional quality.

8

Adaptation of reindeer calves to various diets

A. Nilsson & B. Ahman. Reindeer Husbandry Unit, SLU, Kungsingen Research Centre, S-753 23 Uppsala,
Sweden (anna.nilsson@huv .slu.se).
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Female reindeer (Rangifer tarandus tarandus) calves were studied in a situation imitating an adaptation from
poor pasture to feeding. A control group was continuously fed a lichen diet (a mimicked winter diet with 80%
lichens and 20% blueberry brushwood and willow leaves). After a restricted feeding period (50% of ad lib
consumption plus one day of starvation) the other groups were fed either silage, reindeer feed (RF) and silage or
RF and lichens. The reindeer responded to the restricted feed intake by changes in rumen metabolism (decreased
amount of rumen content and DM, increased pH, lower concentration of total volatile fatty acids and decreased
number of bacteria in rumen content), losses in empty live weight (ingesta excluded) and kidney fat. The
reindeer fed the lichen diet after the feed restriction recovered immediately and showed similar consumption
behaviour as the control group within four days. In contrast, severe health problems (malnutrition and so-called
wet belly) and deaths occurred in the group fed mainly silage. This diet was reformulated into a RF diet (80% RF
and 20% silage) and after two weeks of feeding the health status was stabilised. Diarrhoea occurred within the
first week after resumed feeding in groups fed RF diets (80% RF and 20% silage or lichen) even though the feed
rations were increased gradually. After five weeks of feeding the reindeer fed RF diets had increased empty live
weight and kidney fat, whereas reindeer fed the lichen diet had lost empty live weight. The amount of rumen
content was lower, dry matter content was higher, ruminal pH was about the same and total volatile fatty acid
concentration was higher in reindeer fed the RF diets compared to reindeer fed the lichen diet. The conclusion so
far is that the condition of the reindeer is critical at the start of feeding. After a period of limited nutrient intake
health problems may occur when new diets are introduced. This does not happen when the reindeer are refed a
lichen based diet. Further analyses involving rumen bacteria and protozoa, blood metabolites and animal
behaviour are under evaluation and will provide a more complete picture of the response to the various diets.

9

Ruminal fibre digestion in lichen-fed reindeer

MA. Olsen' & S.D. Mathiesen*?. "Department of Arctic Biology and Institute of Medical Biology, University of
Tromso, N-9037 Tromso, Norway (monicao@fagmed.uit.no). “The Norwegian School of Veterinary Science,
Department of Arctic Veterinary Medicine, N-9292 Tromse, Norway.

The effect of lichen (Cladonia stellaris) on ramen fibre digestion and bacterial population in reindeer (Rangifer
tarandus tarandus) was investigated. Three male reindeer calves (age 5-6 months, body mass (BM) 45.3, s =
5.0, kg) were taken from a natural winter (October) pasture in northern Norway (68°N, 17°E), instrumented with
permanent rumen fistulas and given ad libitum access to a pure lichen diet for 3.5 months. The lichen (C.
stellaris) contained (on dry matter basis) 2.7% cellulose, 74% hemicellulose, 2.1% lignin, 2.4% crude protein
and 1.2% water soluble carbohydrates. Daily food intake was stable throughout the experiment and ranged
between 23.8 and 27.4 g dry matter / kg BM (calculated for day 92-97). Median (range) in vitro dry matter
digestibility (IVDMD) of pure cellulose (Whatman filter paper no. 1) in rumen fluid from these animals was
only 27.3% (22.8-33.0%) after a 48 hours incubation. Median (range) IVDMD of xylan (catalogue no. X-0627;
Sigma) (48 hours incubation) on the other hand, was high (55.1% (55.0-57.2%)). Mean (s) ruminal pH was 6.36
(0.07), while total concentration of volatile fatty acids was 89.3 (5.7) mM, with acetate, propionate and butyrate
contributing 71.8, 16.1 and 12.1 mol %, respectively. Median numbers of viable bacteria cultured on an
anaerobic M8-medium (Olsen et al. 1994) containing 0.3% (wt/vol) xylan as sole carbohydrate, ranged between
4.0 x 10" and 10.6 x 10" per ml rumen fluid. Bacterial strains (# = 67) isolated from the rumen fluid were mainly
strains resembling Butyrivibrio spp. (32.8%) and Streptococcus spp. (16.4%), but Ruminococcus flavefaciens
(4.5%), Eubacterium spp. (7.5%), Lactobacillus spp. (9.0%), Bacteroides spp. (3.0%) and Clostridium spp.
(6.0%) were also isolated. Ability to digest xylan was demonstrated in 9.1% of the strains, while 6.0% of the
isolates were cellulolytic. Two of the cellulolytic strains resembling R.:flavefaciens, were Gram positive, strictly
anaerobic, non-sporulating coccoid bacteria in chains producing succinate and lactate as their main fermentation
products. The other cellulolytic strain resembled Eubacterium spp. and was a Gram positive, strictly anacrobic,
motile slim rod, producing succinate as the main fermentation product with trace amounts of iso-valerate and
iso-butyrate. This is the first reported isolation of cellulolytic bacteria from the rumen of lichen-fed reindeer.

10

Factors influencing the in vitro digestibility of lichens in reindeer

P.V. Storeheier', S.D. Mathiesen’, N.J.C. Tyler’, M.A. Olsen'. "Department of Arctic Biology and Institute of
Medical Biology, University of Tromso, N-9037 Tromse, Norway. ‘Department of Arctic Veterinary Medicine,
The Norwegian School of Veterinary Science, N-9005 Tromse, Norway. 'Department of Biology, University of
Tromse, N-9037 Tromse, Norway.
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Reindeer (Rangifer tarandus tarandus) eat a mixed diet of vascular plants and lichens in winter. Lichens are
composed largely (> 70% DM) of hemicellulose and contain very little protein (< 4% DM) and cellulose (< 2%
DM). Though generally highly digestible (> 75%) in reindeer, ruminal in vitro digestibility of lichens (e.g.
Cladonia stellaris) appears to vary considerably between trials. We propose two alternative explanations for this:
(i) adaptation of the rumen microbiota to the substrate prior to trials is critical owing to the unusual chemical
composition of lichens and (ii) dried lichen is poorly wettable. Low digestibility of lichens in some trials might
therefore reflect either the failure of micro-organisms to ferment a new substrate or inadequate mixing of the
substrate with the digestion medium in the in vitro tubes. The in vifro dry matter digestibility (IVDMD) of lichen
and grass was measured in a standard two-stage technique using fresh rumen fluid from two reindeer that had
been fed a commercial pelleted reindeer feed (45% timothy) for several months. The substrates included (i)
standard timothy (Phleum pratense), (ii) wet C. stellaris (26% water), (iii) dry C. stellaris and (iv) a mixture of
P. pratense (70%) and dry C. stellaris (30%) to examine any synergistic effects. The 48 hour digestibility of C.
stellaris was conspicuously low (9.4% IVDMD) compared to that of P. pratense (55.1% IVDMD). There was no
difference in the digestibility of wet and dry lichen and no synergistic effect of combining the two substrates was
found. Hence, the low digestibility of C. sfellaris cannot be attributed to the physical characteristics of dried
lichen and may thus reflect the fact that we used rumen fluid from reindeer which had been fed a diet containing
no lichen. Substrate composition is known to have a major influence on the composition of the ruminal
microflora in reindeer and the diet eaten by inoculum-donors influences the resulting IVDMD. An alternative
explanation of the low IVDMD of C. stellaris might be a deficiency of nitrogen for microbial growth owing to
the low nitrogen content of lichens. Effective urea recycling and a corresponding effective renal reabsorption of
urea in reindeer probably ameliorates this effect in free-ranging reindeer eating a natural diet.

Session 2 Physiology I1: growth and lactation

11

The effects of wintertime undernutrition on serum lipids and the fatty acid composition in reindeer calves
P. Soppelda’, U. Heiskari’, M. Nieminen?, I. Salminen®, S. Sankari* & H. KindahP. !Arctic Centre, University of
Lapland, FIN-96101Rovaniemi, Finland (psoppela@urova.fi). “Finnish Game and Fisheries Research Institute,
Reindeer Research Station, FIN-99910 Kaamanen, Finland. *Department of Nutrition, Institute of Public Health,
FIN-00300 Helsinki, Finland. *Department of Clinical Veterinary Sciences, University of Helsinki, FIN-00014
Helsinki, Finland. *Department of Obstetrics and Gynaecology. Swedish University of Agricultural Sciences, S-
75007 Uppsala, Sweden.

The effects of undernutrition on serum lipids and fatty acid composition were studied in male reindeer calves (<
1y, n = 8) during mid-winter and spring, with a particular focus on the proportions of polyunsaturated fatty acids
(PUFAs) in major serum lipids. The reindeer were fed mixed lichen (Cladina spp.) ad libitum for 5 weeks,
followed by 40% restriction of energy for 8 weeks and re-feeding to normal with lichen and concentrated
reindeer feed for 6 weeks. Significant decreases in body weight and increases in serum free fatty acid and
glycerol concentrations were found during both the ad libitum and restriction periods. The concentrations of
major serum lipids, cholesterol and phospholipids decreased sharply at the beginning of the ad /ibitum period
and remained low throughout the restriction period. Similarly, the proportions of PUFAs in serum cholesteryl
esters and phospholipids, especially those of linoleic acid and o-linolenic acid decreased sharply during the ad
libitum period and further during the restriction period. The decreased proportions of PUFAs most probably
reflect the low PUFA content of lichen although they may have been modified also by seasonal factors. The
decreases in the major lipids and their PUFA proportions were quickly reversed during the re-feeding. The
control group which was fed high-quality concentrates ad libitum gained weight most of the spring but showed
similar although slower decreases in the major serum lipids and PUFAs than the lichen group. Our results show
that feeding reindeer on lichen, whether ad libitum or restricted quantities, leads to the development of negative
energy balance, retardation of growth and reductions in major serum lipids and their principal PUFA
proportions. Despite the low supply of PUFAs from lichen, reindeer appear to tolerate deprivation of these lipids
quite well and obviously have various physiological mechanisms to adapt to the development of negative energy
and PUFA balance during winter.
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Antlerless females in Svalbard reindeer - nutrition or genetics?

Chr. Birkeland, J. Colman & F. Reimers. University of Oslo, Department of Biology, University of Oslo, P.O.
Box 1051, Blindern, N-0316 Oslo, Norway (j.e.colman@bio.uio.no).

The frequency of antlerless, one-antlered and fully antlered females was recorded in the Reinsdyrflya reindeer
herd, a sub-population of Svalbard reindeer. The antler status of female calves was related to their mothers' antler
status. Group size and calf:cow ratios of females in the three antler categories was recorded. Dropped antlers and
mandibles from carcasses were collected for comparison with earlier data. There has been no recorded change in
the proportion of females in the three antler categories since 1974 (P = 0.85). No relationship was found between
the antler status of a cow and her calf (P = 1.0). The calf:cow ratios were not significantly different among the
three antler categories (P = 0.21). Antlerless females foraged in smaller groups than antlered ones (P = 0.02), but
they did not seem to avoid one- and two antlered individuals. Population size in 1996 was probably only a fourth
of the population size in 1974, but size of female antlers and mandibles recorded in 1974 and 1996 did not
indicate any change in body condition.
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The effects of wintertime undernutrition on haematological and serum biochemical characteristics in
reindeer calves

U. Heiskari', P. Soppela’, M. Nieminen', S. Sankari® & L. Syrjcld-Qvist'. 'Finnish Game and Fisheries Research
Institute, Reindeer Research Station, FIN-99910 Kaamanen, Finland (ulla.heiskari@rktl fi). *Arctic Centre,
University of Lapland, FIN-96100 Rovaniemi, Finland. *Department of Clinical Veterinary Sciences, University
of Helsinki, FIN-00014 Univ. of Helsinki, Finland. “Department of Animal Science, Animal Nutrition,
University of Helsinki, FIN-00014 Univ. of Helsinki, Finland.

The effects of long-term undernutrition on blood composition were studied in male reindeer calves (< 1 year)
during midwinter and spring. The lichen group (» = 8) was fed mixed lichens (Cladina spp.) ad libitum for five
weeks; followed by 40% restriction of energy for 8 weeks; and the re-feeding period with lichen and high
quality reindeer feed for 6 weeks. The control group (7 = 8) received high quality reindeer feed ad libitum
throughout the experiment. Significant decreases were found in body weight and serum biochemical
characteristics of the lichen group during both the ad libitum and restriction periods, reflecting the development
of moderate undernutrition. Body weight of the lichen group decreased by 15% during the ad libitum and
restriction periods and during the re-feeding period it increased by 23%. Body weight of the control group
remained unchanged until the beginning of March, thereafter it increased by 31%. Serum total protein, urea and
phosphorus concentrations of the lichen group decreased significantly already during the first weeks of the ad
libitum period and remained low during the restriction period. The serum albumin concentration of the lichen
group decreased slowly during the ad /ibitum and restriction periods. Serum creatinine concentration of the
lichen group increased sharply in the beginning of the ad /ibitum period and remained high during the restriction
period. The alkaline phosphatase concentration of the lichen group increased slowly after the beginning of
March. During the first two weeks of the re-feeding period all serum values of the lichen group were reversed.
Serum biochemical characteristics of the control group were relatively constant during the entire experiment,
only serum alkaline phosphatase concentration increased after the beginning of March. Blood haematological
values (leukocyte, erythrocyte and platelet counts, haecmoglobin and haematocrit) fluctuated in both groups, but
there were no major differences between the groups during the experiment. Our results indicate that reindeer can
maintain in moderate body condition despite prolonged reduction in food and nutrient supply. The recycling of
nitrogen and microbial protein synthesis in the rumen probably compensated the deprivation of protein in the
lichen fed reindeer, because no indication of increase in degradation of tissue proteins was found.
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Antler development in reindeer in relation to age and sex

A.Hoymork & E. Reimers. Department of biology, Division of general physiology, University of Oslo. P.O.Box
1051, Blindern, N-0316 Oslo, Norway (eigil.reimers@bio.uio.no; Amund. Hoymork(@kyla kiruna.se).

Yearling male and adult female reindeer (Rangifer tarandus tarandus) are similar in size and shape. If sexual
clues are hidden, it can be difficult to distinguish between them. Antlers can be a useful aid in classifying
yearling males and adult females, depending on whether specific antler characteristics are identifiable for these
two groups. Even though variation was large and there was overlap between the groups, significant differences
were found. Using the 25 and 75 percent percentiles to separate between the groups, right antler height between
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35 and 54 cm, width between 28 and 43 c¢cm and circumference between 7 and 9 cm was classified to females.
Corresponding measurements of 58-74 cm, 44-56 cm and 10-16 cm were classified as yearling males. Adult
females had 3-8 tines and less than 2 tine split-offs, while yearling males had 10-12 tines and more than 2 tine
split-offs. Antler width measured narrower than 21 cm in female calves and between 23-37 cm in male calves,
allowing the most reliable antler characteristic for calf classification. Males 2.5 years old had antler height longer
than 78 ¢m, antler width more than 60 cm and more than 13 antler tines. No difference was found in right antler
circumference between yearling males and 2.5 year old males, both measuring 10-16 cm. This study shows that
classification of reindeer sex and age by identifying antler characteristics is possible, but difficult.
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Overwinter changes in urea nitrogen:creatinine and cortisol:creatinine ratios in urine from Banks Island
muskox

N.C. Larter & J.A. Nagy. Department of Resources, Wildlife and Economic Development, Government of the
Northwest Territories, Bag Service #1, Inuvik, Northwest Territories, XOE 0T0, Canada (nic larter@gov.nt.ca).

Over 400 snow urine samples were collected from Banks Island muskox between March 1993 and May 1998.
Most (n = 351) samples were collected during 3 time periods in 5 successive years: early winter (27 October-18
November), mid-winter (12-28 February) and late-winter (20 April-4 May). Samples were collected from arcas
of high (ca. 1 to 2 muskox/km?) and low (ca. 0.3 muskox/km?) muskox density. We determined the ratios of
urea nitrogen:creatinine (U:C) and cortisol:creatinine (C:C) for each sample. U:C ratios had significant year,
time and density effects. Ratios from animals in high density arcas were higher than those from muskox in low
density arcas. Early and late-winter ratios were higher than mid-winter ratios. U:C ratios ranged from 0.10 to
18.66 mg/mg and were highest in 1997-98. U:C ratios for muskox were generally much lower than those of
Banks Island Peary caribou, but higher than those of muskox sampled from SE Victoria Island. C:C ratios had
significant time and year effects. Ratios were higher in early than mid- or late-winter and were higher in 1993-
94 than 1995-96. Winter 1993-94 had severe icing conditions on southern Banks Island. C:C ratios of muskox
were similar to those of Peary caribou. It is unlikely that the pattern of decreasing ratios U:C and C:C from early
to mid-winter is indicative of inferior health and condition. Because muskox have a variety of physiological
adaptations, similar to summer desert animals, they may have an unusual capacity to recycle and/or store
nitrogen especially during the mid-winter period of almost total darkness and extreme cold. These adaptations to
minimise energy requirements and expenditures during mid-winter may result in lowered U:C and C:C ratios
during mid-winter. Physiological data from wild muskox populations during mid-winter are lacking therefore,
one can only speculate on what the changes in U:C and C:C ratios we report represent in regard to animal
condition.
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Effects of undernutrition on the muscle fibre area, fibre composition and proteolytic activity in reideer
calves

A.R. Poso!, U. Heiskari®, T. Soveri’, M. Nieminen® & M. Lindstrom’. 1Department of Basic Veterinary Sciences,
University of Helsinki, Box 57, FIN-00014 Helsinki, Finland (reeta.poso@helsinki.fi). “Finnish Game and
Fisheries Research Institute, Reindeer Rescarch, FIN-99910 Kaamanen, Finland.

Metabolism of freely grazing reindeer shows seasonal adaptation due to changes in diet and climatic conditions.
The mobilization of fat during winter is well established, but the changes in the protein and nitrogen metabolism
are less well known. Earlier studies have shown decreases in plasma urea concentration during late
winter/spring, which may reflect the low nitrogen content of lichen, and also indicate more efficient recycling of
urea. Other studies suggest that in severe starvation or in extreme conditions, such as those of Svalbard reindeer,
the use of proteins for energy production is accelerated. The present study was designed to investigate whether
moderate undernutrition of reindeer calves causes any changes in muscle protein mass, as indicated by muscle
fibre arca and the activities of proteolytic enzymes. In the beginning of the experiment 8 reindeer calves were fed
lichen ad libitum for 5 weeks. Thereafter the amount of lichen was within 2 weeks gradually decreased to 60%
of their ad libitum intake, and the restricted nutrition was continued for 6 weeks. The control calves (7 = 8) were
fed reindeer feed ad libitum throughout the trial. Biopsy samples from the middle gluteal muscle were taken
before and after ad /ibitum feeding and after the restricted feeding. Muscle fibre type composition and the
crossectional area of the fibres and the activity of cathepsin B were analysed. During the restricted feeding the
body weight decreased by 16%, and in the control group during the same pediod the weight increased by 11%. In
both groups the fibre type composition did not change during the trial. Areas of type I and ITA fibres were
increased in the control calves but showed no changes in the calves fed restricted amount of lichen. The activity
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of cathepsin B decreased in both groups during the ad /libitum period and remained low until the end of the
experiment indicating that the rate of protein degradation was slower during late winter. It can be concluded that
in the control calves the rate of protein synthesis was higher than the rate of protein degradation during the
winter. In the undernourished group no signs of muscle growth were observed and thus the difference between
the two groups must have been in the rate of protein synthesis. The results also indicate that during moderate
undernutrition muscle tissue is not used for energy production.

17

Rumen-protected methionine stimulations wool production, body weight gain and protein deposition in
muskoxen

MA. Robertson, RG. White & J.E. Rowell. Large Animal Research Station, Institute of Arctic Biology,
University of Alaska, Fairbanks, Fairbanks, AK 99775, USA (ftmar@aurora.alaska.edu).

Qiviut, the extremely fine, soft underwool of muskoxen, is considered to be one of the finest natural fibres in the
world. Because of the high market value of qiviut, domestication efforts have focused on muskoxen as wool
producing animals. Supplementing sheep and goat diets with rumen-protected methionine has been shown to
cause rapid and dramatic increases in fibre growth and liveweight gains. We conducted two experimental trials
and one field trial to evaluate the effects of supplementing muskox (Ovibos moschatus) diets with rumen
protected sulphur-amino acids. In trial 1, sixteen muskoxen were blocked by age and sex and used to assess the
palatability of four diets and their effects on Qiviut production. Animals were fed either no supplement (control
diet); 68.3 mg rumen-protected methionine (Smartamine) x BW (kg)’”” x d'; 68.3 mg rumen-protected
methionine (Mepron) X BW (kg)*”” x d'; or 1.92 g menhaden fishmeal x BW (kg)””® x d” through the wool
growth season (May 1 to Nov 1). Palatability of all four diets was high. Wool yields, measured by clipping
known areas (mg/d), were greatest in the Smartamine group. In trial 2, we measured rates of wool production,
body weight gain and hoof growth through the wool growth season for nine adult female muskoxen on a high
plane (HP) or low plane (LP) nutritional regime. Rates of wool production, hoof growth and daily gain were
greater in the HP animals (P < 0.05). Supplementation of both groups improved wool production (mg/d, mm/d)
in the LP group from August to December and in the HP group from August to September (P < 0.05). Rates of
body weight gain and overall hoof growth increased significantly in the LP group (P <0.05). In trial 3, five adult
males at the MODC commercial facility were given the Smartamine supplement with no modifications to the
standard communal feeding regime. Results showed no effects either on combed qiviut yields or body weights
for the supplemented animals when compared with those from a control group of five non-supplemented males.
In spite of the negative results in trial 3, we advocate the efficacy of supplementing muskox diets with bypass
sulphur-amino acids, especially for low plane diets. We suspect the lack of statistical effect in trial 3 reflects
differences in basic feeding regimens practised during the pre-experimental and experimental nutritional periods.
Differences were not limited to the pre-experimental period, since MODC animals received Purina pelleted
ration and access to different grazing conditions through the experimental trial.
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Fatty acid binding to placental membranes of reindeer

P. Soppela’, FAM. Campbell, M. Nieminen’ & A.K. Dutta-Roy". 'Arctic Centre, University of Lapland, FIN-
96101 Rovaniemi, Finland (psoppela@urova.fi). “Lipid Transport and Metabolism Group, Rowett Research
Institute, Aberdeen AB21 9SB, Scotland, UK. *Finnish Game and Fisheries Research Institute, Reindeer
Research Station, FIN-99910 Kaamanen, Finland.

The developing foetus and the placenta require long-chain fatty acids to synthesise complex lipids necessary for
structural membranes and molecules involved in cellular signalling and immune responses. Studies in several
mammalian species have shown that the placenta is capable of preferential transportation of long-chain
polyunsaturated fatty acids (LCPUFA) from the maternal circulation by a specific fatty acid binding protein
system. In order to find out if such a fatty acid binding/transport system is present in reindeer, we studied the
binding of various long-chain fatty acids to membranes of full-term (ca. 7 mo.) placenta of reindeer. Binding of
radiolabelled oleic, linoleic, arachidonic and docosahexaenoic acids to reindeer placental membranes was
determined using a radioligand binding assay. The results indicated that the fatty acid binding to reindeer
placental membranes was time and temperature dependent. Equilibrium of [14]oleate binding was attained by 20
minutes, with an optimum binding temperature of 37 °C for all of the fatty acids in the study. The reversibility of
binding for all of the fatty acids was demonstrated by a decrease in binding 85%, when a 20-fold excess of the
corresponding unlabelled fatty acid was included in the incubations. Treating the membranes with trypsin
resulted in inhibition of the fatty acid binding indicating that the binding sites are protein in nature. The degree
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of inhibition after treating the membranes with trypsin appeared to be greater for linoleic, arachidonic and
docosahexancoic acid compared with oleic acid. The specific binding value for each of the fatty acids seemed to
be similar. There also appeared to be little difference in the inhibition of oleic acid binding by different
unlabelled fatty acids. These results are preliminary findings and further experiments need to be carried out with
more specimens for definitive conclusions. However, this data indicates that the reindeer placenta may contain
plasma membrane fatty acid-binding/transport proteins similar to those found in sheep and human placentas,
with capability of preferential transportation of LCPUFAs from the maternal to foetal circulation. The existence
of such a fatty acid transportation would be of particular importance for the development of foetal reindeer, as
the major winter diet of reindeer, lichen, contains small amounts of lipids and polyunsaturated fatty acids.
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Leptin, insulin and body condition indices: their relationships in reindeer

R. Stimmelmayr & R.G. White. Institute of Arctic Biology, University of Alaska Fairbanks, P.O. Box 757000,
Fairbanks , AK 99775-7000 (ftrs1(@aurora.alaska.edu).

Leptin, a polypeptide hormone secreted by white adipose tissue, is thought to be a metabolic signal that regulates
whole body energy homeostasis by influencing food intake and energy expenditure via central and peripheral
mechanisms. If leptin plays a universal role in the modulation of energy balance, then it should be detectable in
the circulation and its seasonal trends and relationships to feed intake and body fat reserves should be well
expressed in highly seasonal animals. A study was designed to test the hypotheses that the ob gene product leptin
is present in reindeer by determining levels of circulating serum leptin and that leptin level either alone, or in
combination with insulin, will correlate with fat reserves. We evaluated the relationship between leptin, insulin
and body condition indices in reindeer in winter during naturally changing voluntary food intake. Our results
suggest that leptin concentration correlate with body mass but not with fat. We documented a highly significant
inverse relation between serum leptin and serum insulin levels suggesting a state of relative leptin resistance with
possibly decreased insulin sensitivity in reindeer during seasonal winter hypophagia.
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Photoperiod-associated changes in serum insulin levels in reindeer

R. Stimmelmayr & R.G. White. Institute of Arctic Biology, University of Alaska Fairbanks, P.O. Box 757000,
Fairbanks , AK 99775-7000 (ftrs1(@aurora.alaska.edu).

Seasonal hyperinsulinemia occurs during summer hyperphagia and maximum fat deposition in reindeer, which
suggests a possible role for insulin as an appetite regulator with direct consequences for a regulatory role of
seasonal fattening. We tested the hypothesis that the annual insulin cycle is driven by photoperiod and affects
food intake in 4 non-pregnant female reindeer prior, during and after winter solstice. We measured body
condition indices, voluntary food DM intake, meal-patterns, an index of alimentary fill, serum insulin, serum
glucose and serum lactate. Our results support the hypothesis that insulin is photo-periodically-regulated. This
gives credence to the possibility that insulin is a seasonal pacesetter for the observed seasonal appetite cycle,
body growth and body composition changes in reindeer.
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Behavioural influence on duration of lactation in muskoxen may not be nutritional

A.B.S. Swingley & R.G. White. Large