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Effects of cimate chage onreindeer

Background

Reindeel(Rangifer tarandupare indigenous to
the actic and alpine areas of Northern Europe,
North America, Greenland and Asia. On a glok
basis there are around five million reged.
Historically reindeer constituted part of the
megafauna thatxésted during the Pleistocelfan
epoch that lasted fromr@und 1.8 million years
agountil 11,500 B.Cand during which several
ice ages occurrédMany of the animals that ked
during this period became extinct, but reindeer
were ore of the species that survivddetailed
evidence exist suggesthat arctc herbivores
ard the plats thatsustain thenmave displayed
considerabldlexibility in relation to climatic and
other changes since the last ice age. How this
indigenous arctic animal witlopein response to
current climatic changgdappeing much faster
than previouslyis a highly complex issue.

Wide distribution

Reindeer have a circumpolar distrilmstiand live
in several different types of habitat (forests,
mountains, tundra). This means that it is difficL
to generalise about how current climatic chang
will affect reindeer and their survivalhere will
be large variations in how climate charvgé
affect the various reindeer populations from ar:
to area.

In mainland Norwaywild reindeer live only in
southern Norway. They almost became extinct
due to hunting and the introduction of tame
reindeer, but small residual hefusvesurvived.
The thee original, main areas of distribution fol
wild reindeer are today fragmented into 23
smaller areas (Fig. 1n northern Norwaywild
reindeer becamextinct during the middle of

the 19" century.Today there are only tame
reindeer in the northernmost paf Norway(i.e.,
the area that can be defined as being grcfmme
reindeer herding is an important source of incon
for the population in the north and it could suffer
as a result of any negative effects of a warmer
climate on reindeer survival
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Figure 1: Current wild reindeer areas in Norway and

genetic background of the population (Source:
Norwegian Directorate for Nature Management, 2002).

The only area in the Arctic with Norwegian wild
reindeer is Svalbard (Photo. 1) is not certain how
climate changevill affect that populationbut
since there are neindeempredatos on Svalbard
access to food and climatic conditions tre
factors that have a limiting effect on the reindeel
populaton. Access to food and climatic conditior
are closely linked, so major changes in the climz
would probably beignificant.Even so, most wild
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Effects of climate dhange onreindeer

reindeerpopulations in the world would be subjec \W/hat changes are anticipated for
to the same effects of climate change
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Photo 1: Reindeer stag, Svalbard, Norway.
© WWF/ Miriam GEITZ.
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Synchronised populations are a threat

It is natural for reindeer populations to vary inesi

reindeer populations?

Access to food

The dimate is very important for reindeer acces
to food. Calving occurs during those periods wi
theplants that thegatare most nutritious, i.e. jus
before flowering. The reason for ttadaptation is
the tremendous requirement that the does have
producing milk for their calvesf spring comes
earlier andgplants start to grow and flower earl
the calves could be born after the plants have
passed their most nutritious phase. This could
reduce their condiin, survival rate anthe

growth of the herd. If the snow melts earlier anc
autumn comes latgthe growthseason will be
extended. At the same tinygermafrosmelting
will release nutrients through the decompositiol
of previously frozen organic materialsomething

over time.Such fluctuations are often controlled | that would be beneficial for plant growth. Such

climatic conditions, which in turn affect agseto
food. Predatorslso have an impact, but climatic
conditions have b&eshown to affect reindeer

popuhtions regardless of whether or not predatc

are presentWhen a herds small there is an
increasedikelihood that it will die out. This is the
criticalp h a s e osfdevaoprheatCldnéate
changecouldincrease natural population
fluctuations

Studies on the impact of major climate systems
such as th&lAO (North Atlantic Oscillationstudy
on reindeer poputens in Greenlandevealthat
the climate can synchronise popidat

fluctuations.This has also been shown to apply t

the effects of AO (Actic Oscillation)on Svalbard
reindeer Each population wouldeach the lowest
point on the popiation curve at the samtéme.
One dramatic event couldipe out seveal
populations at the samtimeand this would
prevent reestablishmentwith populations dying
out. In areasnhabited by reindeer this witd have
dramatic consequencés the suvival of these
herbivoresand could have a major impact orcc
ecosystems.

extension of the growing seasofgrag with the
release of nutrientgpuld serve to increase plant
production and resuih an increase in the amour
of plant materials available to reindeer during t
summer seasoonsequently, reindeer
populationswvouldincreas.

However,havingbetter access to food during
summeris not an advantagéthere is a
corresponding or greater decrease in accessdg
the winter. During the wintereindeer dig their
way through the snow in order to reach their fo
which usually consists of lichen or evergreen
plants. Reindeezxpend30% more energy on
digging for food than they do on normal walking
A warmer climag¢ would result in an increased
likelihood of freezethaw periods with icecrusts
being fomed on the snowlhis would make it
harder for the animals to reach the food beneat
the snow and increase the amount of gneised
by the animals to breakrough he icecrust.
Such a loss in energy would have a highly
negative impact on the condition of the does ar
calves and could thus contribute towards reduc
survival rates during the cold seag@®moto?2).

Climate changeould increase natural population fluctuatiot
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Photo 2: A reindeer calf that has died from starvation

due to ice-crust formation on its grazing grounds.
© /Christian PEDERSEN

As herbivoresreindeer are dependent on asces
nutritious plants thahey can digest. Climate
changewould result in changes in the compositic
of plant communities. There are already clear si
that willow and dwarf birch are becoming more
dominant as the climate becomes warmer. This
a detimental impact on the divergibf grasses
and herbswhich are important plant groups for
reindeer. Since reindeer are relatively flexible
about their choice of foqdt is too early to say
anything definite about the consequences of thi
spreadcandthe pgulation dynamics of reindeer.

Insect problems

Mosquitoeswarble fly and nose bot fly can be
extremely troublesome for reinde&varm
summers andnnoyinginsects often cause major
problems that ardetrimental taeindeer. These
insects cause ireeer to eat less because they
spendcorsiderablgime and energy on ramgto
evadethese parasites. They spend a lot of time i
snowfields where thengecs are lesbothersome
thanin the veetation (Photo 3). The calves in
paticular suffer frominsects an increase in the
number of mosquitoes and warble and bot flies
affect their condition and chaes of surviving the
winter. Warble and bot flies are not found on
Svalbard so thesdritating insects are not
currently a major ppblemthere However, it is not
known if these insects will eveeachSvalbardat
some stageWarble and bot flies were previously
introduced to Greenland with the import of
reindeer from Norway.

Condition, fertility and survival

There are close links between the condition of tr
does, gestation and calf survival. The physical
condition of the does is at its lowest ebb when tF
are calving. The summer season is therefore
extremely mpartant for ensuring that the does ar
able to replenish their bodily reserves in time for
the rutting season duririge autumri and a long
winter. For example, during the autumn Svalbart
reindeer may put on as much as-ohied of their
total body weidnt. The intensity of insect problem:
can therefore be decisive for weight increases
during the summer.

Photo 3: A herd of reindeer seeking shelter from

troublesome insects in a snowfield.
© /Christian PEDERSEN

Fertilisation in October is dependentwhether or
not the condition of the does reachdbkrashold
that will enable them to nurture their calves durir
the winter. The condition of the does during the
winter is decisive for the condition of the calves
and their survival when they are born. 8hcalves
have a lower survival ratnd if they have limited
access to food during the wintealves that are
born weak will be vulnerable. If the following
summer is also bathen the negative effects will
accumulate anthe longterm survival ra¢ of the
herd could be reduced.
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