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Abstract

High calf mortality rate is a significant problem facing semi-domestic reindeer (Rangifer  tarandus) production around the world.
Mortality rates, commonly due to predation, can range from 5 to 70%, which constitutes a great welfare concern. This study examined
the influence of quantifiable maternal characteristics on reindeer calf survival. Data were compiled from 18 years’ worth of records
on the survival of calves in the Cairngorm reindeer herd (Scottish Highlands, UK). Overall, mortality rate of calves (n = 635) in the
herd was 34.9% to six months old, rising to 47.8% by one year old. For both Total Calf Survival (including perinatal losses) and Post-
natal Calf Survival (excluding perinatal losses) of calves up to six months old, the only maternal trait found to significantly influence
calf survival was the age of the cow at calving. Calves of very young and old cows showed higher mortality rates. Only 40% of the
cows were associated with 77% of calf deaths and it was demonstrated that there were significant individual differences between
cows in relation to their ability to consistently rear calves successfully. These findings can be applied to reduce calf mortality within
herds, guiding selection towards females with successful reproductive histories and with ages falling in the prime productive range
(3–11 years old). Additionally, annual variation had a highly significant influence on calf survival with rising mortality over the recorded
period, indicating a role of environment on survival and an avenue for further research to investigate the impact of external factors,
such as climate and pathogen load on post-natal loss.
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Introduction
Post-natal (pre-weaning) mortality rates vary in extensively
raised domestic species: 10–40% in sheep (Ovis aries: Eales
et al 1983; Binns et al 2002), 10% in red deer
(Cervus elaphus: Guinness et al 1978), approximately 9%
in beef cattle (Bos taurus: Cundiff et al 1982). Semi-
domestic reindeer (Rangifer tarandus) display mortality
rates from around 5% (Nieminen et al 2011) to a relatively
high 31% (under one year of age; Nybakk et al 2002), to
50% (six months; Chetkiewicz & Renecker 1994), up to
70% (six months: Bjärvall & Franzén 1981). In most popu-
lations, these heavy losses are largely attributed to the
impact of predation, with brown bear (Ursus arctos), wolf
(Canis lupus), lynx (Lynx lynx), wolverine (Gulo gulo) and
golden eagle (Aquila chrysaetos) among the most common
predators (Norberg et al 2006; Nieminen et al 2011). These
post-natal losses have a strong negative impact on farm
profitability and efficiency in extensively raised species,
such as sheep (Everett-Hincks & Dodds 2008) and the
processes leading to mortality are regarded as having
negative impacts on animal welfare in a range of farmed

species, including sheep, goats, cattle and deer (Mellor &
Stafford 2004). With broadly similar husbandry systems and
functional biology, these issues certainly pertain to less-
studied farmed species, such as reindeer. Though proximate
causes of mortality in young reindeer have previously been
described, with predation (Nybakk et al 2002; Nieminen
2010; Nieminen et al 2011), insect harassment (Helle &
Tarvainen 1984) and environmental conditions (Kumpula &
Colpaert 2003) the most common factors regarded as
impacting post-natal mortality, such external factors, are
largely outside producer control.
High quality maternal care increases survival of young in exten-
sively raised species, such as cattle (Reynolds et al 1980), red deer
(Guinness et al 1978), and sheep (Everett-Hincks & Dodds
2008), by increasing the young’s ability to cope with a chal-
lenging environment. This trait is manipulable in ways that
external factors are not. Some work has been conducted on cow-
calf interactions in reindeer (eg Espmark 1971) and the connec-
tion of maternal traits to calf survival (Eloranta & Nieminen
1986; Weladji et al 2008), but the maternal impact on calf survival
and, subsequently, farm productivity is not fully understood.
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