GROWTH RATE AND BODY SIZE DIFFERENCES IN RANG/FER, A STUDY OF CAUSES
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Abstract: The paper discusses growth rate- and body size differences in Rangifer; their causes and effects. Growth
rates and autumn body weights vary considerably both within and between Rangifer subspecies. The variation
measured is within limits found in animals of same genetical stock subjected to different environments. Reproductive
age, pregnancy rate, calving time and mortality either are or may be functionally related to autumn body weights.
The differences in growth rates and body size among Rangifer in different areas are caused primarily by differences
in environmental factors during the summer, including stress. The quality of the winter pastures has a minor effect
on the body size in areas where the summer conditions allow the animals to grow at their maximum rate. In areas
where maximum growth rates for various reasons are counteracted, severely overgrazed winter pastures will contribute
to reduced body size. Stress in the terms of human disturbance, insects and predators and the effect on Rangifer activity
pattern and hence on growth rates and body size need to be more thoroughly dealt with.
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REIMERS, E. 7983.
Forskjeller i vekst og starrelse hos Rangifer, en studie over arsaker og virkninger.

Sammendrag: Arbeidet diskuterer drsaker til og virkninger av vekst- og sterrelsesforskjeller hos Rangifer. Vekst og
hestvekter varierer betydelig bade innen og mellom de enkelte Rangifer-underartene. Variasjonene er imidlertid ikke
starre enn de som er beskrevet 1 bestander med samme genetiske utgangspunkt og utsatt for ulike miljeforhold. Alder
ved kjennsmodning, drektighetsfrekvens, kalvingstid og dedelighet er eller synes i vre relatert til hastvektene. Vekst-
og sterrelsesforskjeller hos rein og caribou i ulike omrader skyldes i ferste rekke forskjeller i miljofaktorene om
sommeren, stress inkludert. Kvaliteten av vinterbeitene har liten effekt pa kroppssterrelse i omrader hvor forholdene
sommerstid tillater maksimal veksthastighet. I omrader hvor dette av forskjellige grunner ikke skjer, vil sterke
overbeitede vinterbeiter bidra til reduserte kroppsvekter. Stress i form av menneskelige forstyrrelser, insekter og
rovdyr og effekten pa reinens/caribouens aktivitetsbudsjett og derigiennom pa vekst og kroppsvekt har krav p storre
forskningsinteresse.
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REIMERS, E. 1983. Rangiferin kasvun ja suuruuden eroavaisuuksia. Tutkielma syista ja vaikutuksista.

Yhteenveto: Ty kisittelee syita ja vaikutuksia Rangiferin kasvu - ja suuruuseroavaisuuksista. Kasvu ja syyspainot
vaihtelevat huomattavasti seka yksittaisissa Rangifer - alalajeissa etta lajien kesken. Vaihtelu ei ole kuitenkaan suurempi
kuin se mita on Kerrottu laumoista, joilla on sama perinnollinen lahtdkohta ja jotka ovat joutuneet erilaisten
ympiristotekijoiden vaikuttamiksi. Sukukypsyy51ka tiinehtyvyystaajuus, vasonta-aika ja kuolleisuus on tai ndytraa
olevan suhteessa syyspainoihin. Syy kasvu - ja suuruuseroavaisuuksiin poroilla ja karibulla eri seuduilla niyttii ensi
sijassa olevan ympiristotekijdiden eroavaisuudet kesilla, stressi mukaanluettuna.

Talvilaitumien laadulla on pieni vaikutus ruumiin suuruuteen seuduilla, joissa olosuhteet kesiaikaan sallivat
enimmaiskasvunopeuden. Seuduilla, joissa tati ei tapahdu - eri syista johtuen, voimakkaasti ylirasitetut talvilaitumet
vaikuttavat alentuneisiin ruumiinpainoihin. Stressi, inhimillisten hairidden muodossa, hyonteiset ja petoelaimet ja
poron/karibun vaikutus toimintaan seki siten kasvuun ja ruumiinpainoon ovat seikkoja, jotka vaativat suurempaa
tutkimuskiinnostusta.

Rangifer 3 (1): 3-15
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INTRODUCTION

A pattern of cyclic growth, with the rapid growth
in summer and slow growth or weight loss in
winter, seems typical for free ranging caribou and
reindeer, both belonging to the genus Rangifer
(Dauphiné 1976, Skjenneberg and Slagsvold 1968,
Reimers et al. 1983.) Northern cervids in general
share this cyclicity, it is still evident in animals fed
to appetite (ad libitum) and the food intake and
fasting/resting metabolic rate declines in winter
(Wood et al. 1962, McEwan 1968, Nordan et al.
1968, Silver et al. 1969, Wandeler and Huber 1969,
Bandy et al. 1970, McEwan and Whitehead 1970,
Nordan et al. 1970, Gasaway and Coady 1975,
Pollock 1974, Simpson 1976 and Nilssen et al.
1982).

This pattern of growth, food intake and metabolic
rate has been interpreted as an adaptation for
survival of herbivores in northern areas where food
also exhibits a cyclic pattern in availability and
quality. Due to differences in growth rates,
populations of reindeer reach different body size
in different areas (Movinkel and Prestbakmo 1969,
Reimers et al. 1983). This and the resulting
area-specific differences in sustainable yield in
terms of harvestable animals and meat, are well
established in wild and domestic reindeer mana-
gement. The further implications that populations
enjoying large body size, also enjoy higher calf
production, earlier calving time and lower
mortality, than populations where animal body
size 1s small - is suspected - but generally poorly
documented. Also the causal factors behind
area-differences in animal growth pattern are
largely unknown and speculative.

Gaare and Skogland (1980), suggest that the body
size and reproductive performance in reindeer
relate to lichen biomass of the winter pastures.
Klein (1968) on the other hand, has proposed that
the summer range quantity and quality determine
the body size and reproductive success. Finally,
Reimers (1980), has suggested that the animals
activity budget, particularly in summer, as
determined by harassment factors (such as climate,
insects, predators and humans) are the major
determinant for growth and fattening in Rangifer.

I believe that some of the frustration in the cause
and effect discussion presently going on, may
simply be that the available data have not been
pulled together and critically analyzed.

The following is an attempt to do that and discuss:
1. Body weights and growth rates of Rangifer
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2. The relationship of body weight to -
a) pregnancy rates
b) calving time
¢) mortality
3. Causalfactors behind body weights differences.

METHODS

In the references body weight were given either as
total body weights or carcass weights (total body
weight minus viscera, head, skin and lower legs).
In this paper body weights are total body weights,
and growth rates are based upon this measurement.

Total body weight was calculated from carcass
weight x 1.92 (carcass weight = 52% of the total
body weight). Growth rates were calculated (when
not stated) from body weight differences divided
by the number of days between weighing dates.

BODY WEIGHTS

Genetic factors set the limit for growth rate and
ultimate body size. Environmental factors control
the growth rate and size attained. Maximum body
weights at the end of the growth season are quite
variable (Fig. 1). Domestic reindeer from USSR,
wild reindeer from North Ottadalen in southern
Norway and wild and penned caribou in North
America attain maximum weights. Lowest weights
are found among domestic reindeer in northern
Norway and wild reindeer in Hardangervidda in
southern Norway.

There are reasons to believe that the body size
variation at least within a region, but possibly also
between regions, are dominantly influenced by the
environment (Fig. 2). The environmental factors
include quality and quantity of the pastures in
spring, summer, autumn and winter - and factors
influencing activity like predators, insects, man
and climate.

Example (1) in Fig. 2: The domestic reindeer
company Trio tamreinlag A/L, discontinued its
activity in 1964. A major part of the animals was
slaughtered in September 1964. Some animals were
left behind in South Ottadalen and some (402
animals) were moved to North Ottadalen and
given the status wild reindeer. Ordinary hunt was
opened in 1967. In spite of originating from the
same population and hence the same genetic stock,
the «wild» male yearlings weighed 23 to 64% more
than when weighed as domestic animals. The
difference is most likely caused by environmental
factors. Stocking rate was higher under herding
and herding activity was most intensive during the
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Fig. 1. Total body weights of reindeer and caribou. Data

source: Bjarghov et al. (1978), Dauphiné (1976),
Druri and Mitjushev (1963), Gultsjak (1954),
Holthe in Lassen and Aastrup (1981), Jacobsen
(pers. comm 1982), Korak (1972), Krebs and
Cowan (1962), Kurkela (1976), Lassen and
Aastrup (1981), Leader-Williams and Ricketts
(1982), McEwan (1968), McEwan and White-
head (1971), Movinkel and Prestbakmo (1969),
Nieminen (1980), Nieminen et al. (1980), Pavall
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et al. (1980), Persson (1966), Podkorytov and
Stremilov (1975), Reimers and Ringberg (in
press), Reimers (unpubl.), Rydberg (1971), Ryg
and Jacobsen (1982 a), Skjenneberg and
Slagsvold (1968), Skoog (1968), Skuncke in
Klein (1968), Varo (1969, 1972), Aarak (1981).

Fig. 1. Totale kroppsvekter hos rein og caribou.

Datakilder:
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Fig. 2. Total body weights of reindeer and caribou male
yearlings. Explanations to the example are given
in the text. Data source: Example 1: Reimers
(1972). Example 2: Skjenneberg and Slagsvold
(1968), E. Jacobsen (pers comm. 1982), Ryg
and Jacobsen (1982 a). Example 3: Movinkel
and Prestbakmo (1969), Bjarghov et al. (1978),
Pavall et al. (1980). Example 4: McEwan (1968).

Fig. 2. Totale kroppsvekter hos arsgamle bukker av rein
og caribou. Forklaring til eksemplene er gitt i
teksten: Datakilder:

period prior to slaughter (Reimers 1972).

Example (2) in Fig. 2 shows the effect of nutrition.
Four months old males from the model herd in
Lodingen (The Norwegian Domestic Reindeer
Research experimental station) were fed RF-71
(Jacobsen et al. 1977) ad lLibitum. Their body
weights as yearlings (16 months old) were nearly
twice that of yearlings kept on natural pastures
(Skjenneberg and Slagsvold 1968, Ryg and
Jacobsen 1982 a, E. Jacobsen pers. comm. 1982).

Example (3) in Fig. 2 gives the maximum and the
minimum average body weight of reindeer male
yearlings from 23 herds in Nord-Trendelag,
Troms and Finnmark counties in northern
Norway (Movinkel and Prestbakmo 1969, Bjarg-
hovetal. 1978, Pavall etal. 1980). The body weight
variations are attributable to environmental
factors.

Example (4) in Fig. 2 compares body weights of
free ranging wild caribou in the northwest
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territories in Canada and ad libitum fed animals
from the same herd (McEwan 1968). Lower plane
of nutrition and harassment from predators and
insects are probably the explanation of the lower
body weights of the free ranging caribou.

GROWTH RATES

There is a2 wide variation in growth rates among
free ranging reindeer and caribou, both in summer
and in winter (Fig. 3). The animals gain weight in
summer In most situations, they loose weight in
winter. In summer growth rate was highest in
calves up to 2 months of age and lowest at an age
of 3 to 5 months (Fig. 4). Considering the entire
growth period from birth to 4-5 months of age, the
average growth rates range from about 200 g/day
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Fig. 3. Average growth rates (g/day) + SD and

maximum and minimum values among free
ranging reindeer and caribou on natural
pastures. Data source: See Figs. 4 and 5.

Fig. 3. Gjennomsnittlig veksthastighet (g/dag) + SD og
heyeste og laveste verdier blant fritt streifende
rein og caribou p3 naturlig beite. Datakilder: Se
Fig. 4 & 5.
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Fig. 4. Summer growth rates (g/day) among reindeer
and caribou. Data source: Dauphiné (1976),
Druri and Mitjushev (1963), Espmark (1980),
Gultsjak (1954), Jacobsen and Skjenneberg
(1975, 1981), Jacobsen et al. (1977, 1981),
Jacobsen (pers comm. 1982), Krebs and Cowan
(1962), Leader-Williams and Ricketts (1982),
McEwan (1968), McEwan et al. (1965), McEwan
and Wood (1965), McEwan and Whitehead
(1969, 1971), Nergard Nyre (1976), Nieminen
(1980), Podkorytov and Stremilov (1975),
Preobrazhenskii (1961), Reimers et al. (1983),
Reimers and Ringberg (in press), Ringberg et al.

(1981), Ryg and Jacobsen (1982 a, b),
Skjenneberg and Slagsvold (1968), Varo (1972),
Aarak (1981).

Fig. 4. Veksthastigheten om sommeren (g/dag) hos rein
og caribou. Datakilder:

in free ranging reindeer on overutilized summer
pastures to 572 g/day among wild reindeer.

Summer growth rates in older animals are lower,
ranging from 90 g/day in domestic reindeer
yearlings in Finnmark to 470 g/day in yearling
males from North Ottadalen and caribou yearling
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males fed to appetite at the University of British
Columbia.

In winter, wild or freely ranging domestic Rangifer
show, with few exceptions, a negative rate of
growth from 140 g/day in Svalbard adult females
to 6 g/day in wild reindeer calves in Hardanger-

3501 WINTER

¥ Domestic Rendeer Free Ranging
- - - Ad Lib Fed
r

300

«oemra
o

250 !

200 a

-

!
\
\
150k |
I
|
100 .

g/day
3

(SN
oo Br >
>

Growth rate,
o
T
1
I
I

L™
>ehe

~50F

v

T

-100

i

150+ |
I

!

-200 |
\

|

-250

T

:E | I — ! L_1~_J_!_
e 1 /s Vg 1/ /s 19 1 1/5

16-24 28 - 38
Age, months

4-12

Fig. 5. Winter growth rates (g/day) among reindeer and
caribou. Data source: Bae and Jacobsen (1981),
Daphiné (1976), Jacobsen and Skjenneberg
(1975, 1977, 1979), Jacobsen etal. (1978, 1980,
1981), Jacobsen (pers. comm. 1982), McEwan
and Whitehead (1969, 1971), Persson (1966),
Reimers and Ringberg (in press), Reimers
(unpubl.), Rognmo et al. (1982), Rydberg
(1971), Ryg and Jacobsen (1981, 1982 a),
Skjenneberg and Slagsvold (1968), Aarak
(1981).

Fig. 5. Veksthastigheter om vinteren (g/dag) hos rein og
caribou. Datakilder:
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vidda (Fig. 5). Reindeer calves and adult females
fed lichens to appetite (protein = 3.2%) either
alone or together with minerals and barley, did not
do much better and suffered a weight loss of 20 to
60 g/day (Jacobsen et al. 1978, 1981). Increasing
the dietary crude protein content to 13.7% Ryg
and Jacobsen (1982 b) showed that reindeer calves
during winter increased their body weights at a
maximum rate of 266 g/day; from 46 kg to 75 kg
body weight. But also older animals may increase
in weight during winter when fed a diet with a high
protein content (Jacobsen et al. 1981, Ryg and
Jacobsen 1982 b, Rognmo et al. 1982). It may be
speculated that rapid growth through winter is
possible only in those situations when maximum
growth the preceeding summer for various reasons
has been arrested.

RELATIONSHIP BETWEEN BODY
WEIGHTS AND PREGNANCY RATES,
CALVING AND MORTALITY
Pregnancy rates

Skjenneberg and Slagsvold (1968) showed that the
annual variation in pregnancy rates was profound.
They suggested a possible relationship between
pregnancy rates, body weights and environmental
quality.

Recently Hamilton and Blaxter (1980) for red deer
(Cervus elaphus), Lenvik (1981) for domestic
reindeer, Thomas (1983) for Peary caribou
(Rangifer tarandus pearyi) and Reimers (1983) for
wild reindeer, have found that reproduction in
these species or sub-species is a function of weight
rather than age. This means that the pregnancy
status of a female may be predicted once her rutting
weight is known. In wild reindeer, when a female
dressed weight (W) increases from 25 to 30 kg, her
probability (P) of being pregnant increases from
0.49 to 0.78 (1.e. 49 to 78%) according to the
equation: P = 1 — e[—0.169 (W—21] (Reimers 1983).
Therefore from knowledge of the weight distribu-
tion of females in a population, its pregnancy rate
may be calculated.

It 1s interesting to note that in South and North
Ottadalen where female calves have autumn
dressed weights at 24 - 26 kg, 75% of the calves
killed in winter were pregnant (Reimers 1983).
Calves in Rondane, Snghetta and Hardangervidda,
which have dressed weights below 19 kg at the time
of the rut, have never been found pregnant in
winter or lactating the following summer.



In North and South Ottadalen adult 2 year and
older females have rutting dressed weights at 38 kg
or higher, and 100% of the females were pregnant.
In comparision average female dressed weight in
August - September for Hardangervidda, Snehetta
and Rondane ranged between 29 and 36 kg with
corresponding pregnancy rates between 75 and
94%. Lenvik (1981) finds a higher pregnancy rate
at lower rutting dressed weights among adult
females. He also introduces the age and vigour of
the breeding males as an additional (to female body
weight) determinant for reproductive success
among the younger (calves and yearlings) females.

Calving time

Fig. 6 shows a significant relationship between
autumn dressed weights of females 2+ year old and
the calving time in 8 wild reindeer areas in southern
Norway. Whether the relation shown in Fig. 6 is
cause and effect, remains to be shown. It may be
that early rut and hence early calving is possible
only if the female can energetically afford it, i.e.
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that she is able to enter calving with relatively intact
body reserves, which she can draw upon until the
green spring vegetations is available.

This imply that she is able to store this surplus
energy during the preceding summer and that the
winter conditions allow her to retain some of it
until spring.

As the period on typical winter diet may last for
4 weeks after calving (May 6) in North Ottadalen,
the females suffer a substantial weight loss, from
38kg dressed weight in April to 28 kg in early June
(Reimers et al. 1983).

However, when the calves are 4 weeks old, the
milk production is rapidly decreasing (White et al.
1978) and the calf is developing into a true
ruminant. Hence, both the mother and the calf are
able to utilize the new nutritious green growth for
tissue production from the very start of the
growing season.

In Rondane and Hardangervidda the females calve
later, towards the end of May. As they have access
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Fig. 6. Adult female dressed weights (kg) and calving
dates in different wild reindeer areas in southern
Norway. Calving date references are: North and
South Ottadalen: Reimers 1969, Holthe 1971;
Forelhogna, Setesdal, Rondane North, Hardan-

gervidda and Snehetta: Reimers et al. 1980;
Rondane South: Reimers et al. 1982.
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to the spring vegetation after 1-2 weeks, they suffer
a smaller weight drop. On the other hand, the
female continues to lactate, and milk is the major
food for the calf through the first part of the
vegetation period. Hence, both the female and the
calf get a shorter period for tissue growth on the
very nutritious sprouting green vegetation.

Mortality

The mortality relevant in this context relates to the
physical condition of the animals and includes
before-birth (prenatal) mortality and mortality of
calves up to 2 months of age (neonatal mortality).
The third type, winter mortality, apply to all
animals.

Prenatal mortality

This is largely unknown, but results from
Dauphiné (1976) and Reimers (1983) working with
caribou and wild reindeer respectively, indicate
that this mortality is low, regardless of the autumn
body weights or the winter grazing conditions.

Neonatal mortality

This is found to occur in situations where the
pregnant females are offered restricted feed, during
the latter part of the pregnancy. Jacobsen et al.
(1981) and Rognmo et al. (1982) found that calves
from undernourished mothers were born smaller
and somewhat later than the calves in the control
group fed to appetite. The mortality was higher
among calves from the restricted group, partly
because of their smaller size, lower milk intake due
to reduced milk production and poorer mother
care. Correspondingly, T. Skogland (pers. comm.)
reports a greater loss of calves from calving time
to midsummer in areas where female autumn body
weights are low and where the winter pastures are
severely overgrazed.

Winter mortality

One would expect that animals with small body
weights and hence small body reserves both in
terms of lean and fat tissue have a poorer chance
of survival during severe winters than animals with
large body weights and reserves. The high winter
mortality figures reported for domestic reindeer
(Rehbinder 1976) and caribou (Bergerud 1980) are
“caused by a mixture of factors including adverse
climate, poor grazing conditions, predators,
diseases, parasites, and occasional exhaustive
migrations from the winter to the spring pastures.
A critical analyses of the «pure» relationship

10

between different autumn body weights and
starvation mortality has so far not been carried out.

Conclusion
- Growth rates and autumn body weights vary
considerably both within and between Rangifer
subspecies.

- The variation measured is within limits found in
animals of same genetical stock subjected to
different environments.

- Reproductive age, pregnancy rate, calving time
and mortality either are or may be functionally
related to autumn body weights.

Thus it becomes not only biologically interesting
but also economically important to discriminate
between the environmental factors that control
autumn body weights in reindeer and caribou.

CAUSAL FACTORS BEHIND BODY
WEIGHT DIFFERENCES

The strategy behind the cyclic growth is a build-up
of body reserves in times of plenty for use in times
of need. The reasons why animals in most areas fail
to reach maximum mature body weights may be:

1. The growth set back or weight drop in winter
is too great to be compensated for in summer.

2. Growth rate in summer is lower than maximum
due to environmental factors, including range
quality and/or harassment by insects, predators
and man. The effect of those factors are likely
to vary in the areas.

Weight loss during winter and weight
increase during summer

Body weight loss in winter seems to be the rule
among freely grazing Rangifer. The maximum
weight loss on continental ranges was 65 g/day in
calves, 70 g/day in yearlings and 110 g/day in adult
females (Fig. 5). Assuming that the animals enter
anegative energy and nutrient balance in the period
January 1 to June 1, maximum weight loss in
calves, yearlings and adult females amount to0 9.8,
10.5 and 16.5 kg, respectively. Even a moderate
growth rate of 200 g/day in summer (see Fig. 4)
results in a body weight increase of 18 kg during
a 90 days summer.

Compensatory growth

Compensatory growth is well documented in
domestic live-stock as reviewed by Wilson and
Osbourn (1960) and Allden (1970). The conclusion
from the numerous studies on temporary food



restriction is that the food restricted animals upon
realimentation are able to reach similar body size
and body composition as the unrestricted animals.

Compensatory growth in domestic reindeer
Three growth studies from Ledingen confirm
compensatory growth in reindeer. Jacobsen et al.
(1977) showed that calves on natural winter
pastures lost 64-65 g/day in contrast to a gain of
87-166 g/day in calves fed to appetite on RF-71,
leaving the former with lower total body weight
at start of the growth season in April. Daily average
body weight increase from April till September was
114-180 g/day in the low plane winter group versus
96-114 g/day in the group fed to appetite.

The highest growth rates and autumn body weights
were measured in animals which spent the summer
on an island in Troms and lower values in those
which spent the summer in the interior of Finmark
confirming the important effect of the summer-
grazing situation. On the island the animals which
were kept on a low plane winter diet reached higher
body weights than did the animals fed RF-71 to
appetite during the winter.

In another short term study Ryg and Jacobsen
(1982 a) showed that male calves fed RF-71 to
appetite through winter had an average growth rate
of 209 g/day vs. 352 g/day among animals kept on
a restricted diet through the winter; both groups
being fed RF-71 to appetite through the summer.

In a third experiment Espmark (1980) fed one
group of adult pregnant females a restricted diet
from April 13 to May 16, while the other group
was fed RF-71 to appetite. When offered RF-71 to
appetite and later natural pastures until September
9, the growth rate of the restricted group was 194
g/day vs. 134 g/day in the group offered to appetite
feed throughout the study.

Growth rate in wild reindeer

During summer growth rates in male yearlings and
lactating females were highest in North Ottadalen,
intermediate in Rondane and lowest in Hardanger-

vidda (Table 1).

All of these rates were considerably higher than
found in domestic reindeer on natural pastures.
Only among lactating females on Hardangervidda,
the growth rate was as low as that of domestic
reindeer; and Hardangervidda reindeer hold the
lowest body weights among wild reindeer in
Norway. The maximum growth rate measured in
domestic reindeer fed to appetite or wild reindeer
in North Ottadalen is sufficient to compensate any
weight loss during winter. And yet, the maximum
growth rates are not met by wild reindeer in
Rondane and Hardangervidda or apparently not
by any domestic reindeer herd in northern Norway
(Movinkel and Prestbakmo 1969). This suggests
that there is something limiting during summer in
all of these herds. This «something» relates to range

Table 1. Summer growth rates in wild and domestic Norwegian reindeer.
Tabell 1. Veksthastighet om sommeren bos norsk vill og tam rein.

Area Status Growth rates, g/day
Male yearlings  Lactating females
2 yr+
Omrdde Status Tilvekst, g/dag
Bukker, 1 ar.  Melkende simler, 2 dr+
North Ottadalen' Wild reindeer Natural pastures 470 372
Rondane! Wild reindeer Natural pastures 324 244
Hardangervidda'  Wild reindeer Natural pastures 242 190
Ledingen? Domestic reindeer Natural pastures 96 - 180
Ledingen’ Domestic reindeer Fed ad lib. 350
Ladingen’ Domestic reindeer Natural Pastures 134 - 194
Svalbard® Wild reindeer Natural pastures 333-373 293 - 456

' Reimers et al (1983).
? Jacobsen et al. (1977). (The authors have included April in the summer growth period).
3> Ryg and Jacobsen (1982 a).

* Espmark (1980).

5 Reimers and Ringberg (in press).
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quality and to harassment. Among the two, quality
of ranges as causal factor has received the most
attention in the past, while harassment factors only
recently have been emphasized.

The destructive power of harassment is described
through an observation by Robert A. Dieterich on
Baldwin Peninsula in Alaska (Boertje 1981): In a
fenced reindeer population several reindeer starved
to death and all animals were in extremely poor
condition during mid July. Starvation resulted
from a dramatic increase in energy expenditure and
time spent on non-foraging activities which
occurred primarily as a result of prior herding of
the animals and high levels of insect harassment.
Overgrazing was not observed. But no detailed
range study was carried out.

Preliminary. conclusion

Based on the previous discussion I suggest as a
preliminary conclusion that body weight differen-
ces in various areas are related to differences in
environmental factors in summers, and not by
pasture quality or quantity in winters.

This conclusion is possibly challenged by three
reindeer studies, and a red deer study (Sutti 1980).
In two of the reindeer studies (Espmark 1980,
Jacobsen et al. 1981) 2 groups of each 10 pregnant
females were fed either a restricted diet (lichens)
or an unrestricted diet (lichen and TF-69 or RF-71
concentrates) during late pregnancy. In both
studies the restricted group lost body weight while
the unrestricted group gained weight. When fed to
appetite during summer the restricted group in
Espmark’s (1980) study showed compensatory
growth which left them with almost the same body
weight as the unrestricted group in the autumn.

Jacobsen et al. (1981) measured milk production
and showed that the composition of the milk was
similar in the two groups. The milk volume
produced by the unrestricted group was, however,
twice that of the restricted group.

In both studies the calves from the unrestricted
mothers had a more rapid growth rate than those
from the restricted group. Male calves have a faster
growth rate than female calves and, as pointed out
by Espmark (1980), the faster growth rate among
calves from the unrestricted mothers may be the
result of more males (7:2) in that group and more
females (7:2) among the calves from the restricted
mothers. Jacobsen et al. (1981) do not reveal the
calf sex distribution in their study.

When kept on a restricted diet through the winter
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Ryg and Jacobsen (1982a) showed that male
calves/yearlings, in spite of fast compensatory
growth (350 g/day) the following summer, did
reach lower body weights than the unrestricted
controls.

Limited winter nutrition during several years
Alternating restricted and unrestricted feeding,
simulating winter and summer nutritional regimes,
have not been carried out for longer periods of
time. Hence, the influence on body size and
composition of several subsequent food restricted
periods are unknown for domestic livestock as well
as for wild ruminants.

Body weight development may follow two
patterns when summer food is unrestricted for
both groups and winter nutrition is restricted for
one group (Fig. 7).
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Fig. 7. Compensatory g—rar_th. Explanation in the text.
Fig. 7. Kompensatorisk vekst. Forklaring i teksten.

In example A, body weights of both groups end
up similar at the end of the growth season. In
example B, the restricted group is unable to
completely compensate the winter growth set-back



and autumn body weight difference between the
two groups increases year by year. The referred
study by Ryg and Jacobsen (1982 b) and the red
deer study by Sutti (1980) appear to support the
B-development. Sutti (1980) provided data from
the only long term study on seasonal food
restriction and resulting compensatory growth in
wild ruminants. In a study lasting 115 weeks he fed
one group of red deer stags a pelleted barley diet
to appetite while the other group was food
restricted during the winters of 1978 and 1979.
Both groups were freely grazing during the
summers. The growth rate during the first 5
months was 333 g/day. The second and the third
summer, the growth rate of the group fed to
appetite was 189-194 g/day vs. 284-349 g/day in
the restricted group. As a measure of skeletal
growth Sutti measured hind foot length and found
that the restricted males reached a length 7-8 mm
shorter than among the unrestricted males.
Although exhibiting compensatory growth, the
restricted group was not able to catch up to the
body weight or the hind foot length reached by the
unrestricted group. Sutti concludes that the poor
and prolonged winter nutrition prevents stags from
reaching their genetic potential size.

I have three critical comments to his conclusions:

1) The growth rates calculated from Sutti’s figures
are surprisingly low compared to reindeer or
caribou fed to appetite. This indicates that
neither the ad libitum feed nor the natural
summer pastures meet the animals growth
capacity.

2) The study terminated after 115 weeks in the
middle of the third summer growth period. As
males continue to grow until they have passed
their fourth or fifth summer, Sutti’s conclusion
is drawn to early.

3) A difference of 7-8 mm in the hind foot length
on basis of lengths close to 400 mm, seems too
small to justify the conclusion that the restricted
group has a smaller skeleton frame to build
upon during periods of better nutrition.

CONCLUSION

The available data indicate that the observed
differences in growth rates and body size among
Rangifer in different areas are caused primarily by
differences in environmental factors during sum-
mer, including stress. The quality of the winter
pastures has aminor effect on the body size in areas
where the summer conditions allow the animals to

grow at their maximum rate. In areas where
maximum growth rates for various reasons are
counteracted, severely overgrazed winter pastures
will contribute to reduced body size.

A final settlement of this important biological
question requires a 4-5 yr study similar to Sutti’s
(1980) work, in which one group of reindeer is fed
to appetite throughout the study, and the other
group is fed a restricted diet in winter and ad
libitum in summer.
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