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Abstract

Johnny Lund Jeppesen, 1987: Seasonal Variation in Group Size, and Sex and Age
Composition in a Danish Red Deer (Cervus elaphus) Population under Heavy
Hunting Pressure. Dan. Rev. Game Biol. /3 1.

The size of 1,585 groups containing 13,273 red deer (Cervus elaphus) was recor-
ded during 1980 to 1985 in weekly counts in the Oksbel State Forest District in
west Jutland. A sharp increase in hunting pressure peaked in 1984/85 when 60%
of the population was killed. Large groups were mainly observed in open areas
(mean group size: 9.7) and small groups within forests (mean: 3.7). During Feb.-
May large groups predominated, especially hinds, yearlings and calves feeding in
the open at night; during July-Sept. small groups were more common, reflecting
the fact that hinds with new-born calves were remaining within the forests; and
during Nov-Dec. group size was even smaller, because most deer did not leave the
cover of the forests during the peak of the hunting season. The shift from small
1o large groups occurred during Jan.-Feb. in 1981-82 and in May 1985, thus reflec-
ting the increase in hunting pressure that had taken place. Stags comprised 15%
of the observed deer, and were estimated to comprise 20-25% of the population.
A summer mortality of new-born calves of 21% was calculated from an observed
55 calves per 100 hinds and an expected birthrate of 70 calves per 100 hinds.
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Introduction

Denmark’s largest population of wild red
deer (Cervus elaphus) inhabits the Oksbal
State Forest District in southwest Jutland.
Estimation of the population size of red
deer in a forested area is difficult. In 1977,
therefore, the district instituted, in collabo-
ration with the Game Biology Station, ared
deer marking and observation programme,
as a basis for estimating the population size
(Petersen/Lincoln  index). Using this
method, annual population estimates are
made to enable determination of the num-
ber to be killed in the hunting season.
Knowledge of the extent of emigration of
red deer from the area was also desired, as
the general impression was that the number
of deer was increasing.
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Fig. 1. Number of red deer killed per hunting season in
the Oksbgl area during 1960/61 through 1984/85.

From 1981 some of the red deer have
been equipped with radio transmitters.
They form the basis of research on move-
ments, home range and activity, as well as
reactions to human disturbances (see JEP-
PESEN 1987a,b).

In a population with enough food and
cover to fulfil the individual’s optimum
needs, density is below carrying capacity
and birth rate is often high and mortality
low (see LACK 1954). Conversely, when the
population exceeds the carrying capacity,
condition of individual animals becomes
poor, birth rate falls and mortality rises.

In areas with high hunting pressure,
where the disturbing impact does not dis-
place the surviving deer, compensation for
removal of individuals from the population
occurs through increased birth rate and lo-
wered mortality. Thus, the rate of increase
of the survivors will tend toward the maxi-
mum possible, as has been experienced in
red deer in New Zealand during control
campaigns (BATCHELER 1968).

This paper deals with seasonal variation
in group size, and sex and age composition,
as revealed from observations of red deer in
the Oksbel area. An assessment is also
made of the behavioural adaptations of the
deer to compensate for the pronounced in-
crease in hunting pressure during the per-
iod of study (Fig. 1, Table 1). Annual esti-
mates of the population size indicate that
the hunting cull of red deer in the area rose
from about 25% of the population in
1981/82 to 60% in 1984/85. The Danish
hunting season for red deer is Sept.-Feb.
(stags and calves) and Oct.-Feb. (hinds).
Since 1983 no hunting for red deer is per-
mitted in February. In the Oksbgl area only
stalking of stags is possible in September
and most of October (rutting season),
while drive hunts are common after Octo-
ber 20th when the rut is over for most of the
deer. In some of the plantations stalking,
however, is the predominant way of
hunting throughout the season.
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Table 1. Estimated population size of red deer in May; expected population size in September, before
the hunting season; and the annual cull of red deer during the period of study.

May! Sept.? Cull3 Cull as percentage Number of calves/100 hinds
of Sept.-population in the cull

1981 1,1004 1,450 430 29.7 115
1982 1,550 2,100 487 23.2 70
1983 1,350 1,850 620 33.5 88
1984 1,100 1,500 891 59.4 80
1985 800 1,100 (325) (29.5)
Notes: 1) Petersen/Lincoln index

2) Summer mortality of new-born calves included

3) Red deer killed in traffic included

4) Population size underestimated
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Area and Methods
Study area

The study area (Fig. 2) is 175 km?* and con-
sists of 65 km? of dune plantations and 110
km? of open land. The open areas include
70 km? of moorland and grass plains that
are utilized as a military field practice area,
while the rest is private owned farm land,

mid meadows to the east close to Ho Bay.
The area is mostly level and between 0 and
20 m1 above sea level. Inland sand dunes
reach 35 m above sea level. The sandy soils

BORDRUP
PLANTATION

Fig. 2. Map of the Oksbel study area.
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are infertile, except for the fertilized farm
lands. The dune plantations consist of
conifers, mainly mountain pine (Pinus
mugo), but also sitka spruce (Picea sitchen-
sis) and other conifers, plus some bare
areas (see STRANDGAARD 1967).

Traffic by civilians on the military areas
occurs largely in automobiles on the public
roads that cut through the areas, while traf-
fic on foot (but not in autos) is allowed in
the plantations. Near the North Sea lie se-
veral summer cottage areas that attract
tourists on weekends and during holiday
seasons.

Counting procedure

Observations of red deer were made once a
week over a period of 41 months (the peri-
ods Sept. 1980 - Nov. 1982, Feb.-Aug. 1983,
Feb.-May 1984 and Mar.-May 1985) by the
same two observers. The observations were
made by driving through the area along a
specific route, so that no deer were obser-
ved more than once per round. The route
was not necessarily the same from time to
time and traversed both forest and open
land. One round could be up to 85 km.
During observations of red deer, group
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size, sex, age (adult/calf), locality, and
number of marked deer, were noted. As red
deer in the area are mainly active when the
sun is close to the horizon and at night
(JEPPESEN 1987a), the observations were
made in early mornings and late in the
evenings when visibility was possible.

In order to record differences in group
size in relation to habitat types, the local-
ities where deer were observed, are divided
into 1) open land (heather- and grass plains,
plus open fields within the forests), and 2)
forest.

Treatment of data

The distribution of group sizes is skewed,
as many more small groups than large ones
were observed. Therefore, the distribution
is better characterized by the median than
by the mean (CLUTTON-BROCK et al. 1982,
WIRTZ & LORSCHER 1983). Both are used.
As JARMAN (1974) emphasized for antelo-
pes, the numbers of deer observed in each
group size better express any preference for
certain group sizes than the frequency of
these group sizes. The distributions of
group sizes in different periods are com-
pared by median tests (5% level of signifi-
cance, (DOWNIE & HEATH 1970)).

7
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Fig. 3. Monthly mean and median size of red deer groups during the period of study.
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A group of red deer enjoying the morning sun before entering the forest.

Results
Group size

During the regular systematic counts, 1,585
groups containing 13,273 red deer were ob-
served. The mean and median of the distri-
butions of group size during each month
are shown in Fig. 3.

By testing the frequency of group sizes in
each month against other months, and also
against the same months in other years
(median tests), group size is seen to vary
throughout the year. Distinct differences in
group sizes can be associated with the three
periods: 1) Feb.-May, 2) July-Sept., and 3)
Nov.-Dec. (1980-84), as shown in Fig. 4.
The period Feb.-May does not include May
1981 which differs significantly from the
other monthly values in this period. The
group distribution in Feb.-May differs sig-
nificantly from the distribution in July-

Sept. and Nov-Dec. (p<0.001 in both
cases), while the distribution in July-Sept.
does not differ significantly from the distri-
bution in Nov.-Dec. (p<0.10). Fig. 4 also
shows the number of deer observed in each
group size.

The distribution of group sizes in the
period Feb.-May is characterized by a ma-
jority of large groups (Fig. 4). The largest
group observed in these counts contained
95 deer and 50% of the deer observed were
seen in groups of 18 or more. Single deer to-
talled 4.2% of 622 groups, but they only
made up 0.4% of all deer observed. In
Mar.-May 1985 the mean is 8.4 deer, the
median 6.2, and 50% of the deer were ob-
served in groups of 11 or more.

The distribution of group sizes in July-
Sept. is characterized by many small
groups. The largest group contained 37
deer, and 50% of the deer were observed in
groups of 10 or more. Single deer totalled
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12.2% of 344 groups, and 1.9% of all deer
observed.

In the group distribution for the period
Nov.:Dec. the share of small groups is even
larger than in the July-Sept. period (see
also Table 2). The largest group contained
45 deer, and 50% of the deer were observed
in groups of 7 or more. Single deer totalled
11.4% of 149 groups, and 2.1% of all deer
observed.

The difference in group size distribu-
tions between the three periods also ap-
pears clearly in Table 2, which shows the
percentage of groups of 1-3 deer. The
hinds’ core-units consist of 1-3 deer:
mother-yearling-calf.

The months of January, June and Octo-
ber constitute intermediate stages between
the three main periods. The median for the
group size frequency in June 1981 is 2.6; in
June 1982: 6.6, and in June 1983: 3.9. The
three distributions differ significantly.
During the rutting season in October the
groups are on the average a bit larger than
during the preceding and succeeding per-
iods, the median being 5.2 and the mean
6.8. The difference is significant between
October and Nov.-Dec. (p<0.02), but not
significant between October and July-Sep.
(p<0.30). The median for January is 5.3
and the mean 9.9. Fig. 5 shows this seasonal
variation in the median and mean of group
size distribution calculated for the years
1980-84. It is, however, over-simplified to
regard only January as an intermediate
month between the periods of small groups
(Nov.-Dec.) and large groups (Feb.-May).

Table 2. Variation throughout the year in per-
centage of observed red deer in groups contain-
ing 1-3 deer during the period of study.

Feb.-May Jul-Sept. Nov-Dec.
% of groups 23.6 40.1 50.3
% of deer 5.3 12.7 20.0

Number of
red deer
15
mean
/ \
10 — \
] \
. \
| \
i ! median | ! o
.t \ —
5+ \ /r——‘\
= \ )

JFMAMJJ ASOND

Fig. 5. Seasonal variation in mean and median size of
red deer groups, calculated for the years 1980-84 (see
text).

Asis seen in Fig. 3, the change between the
two periods shifted from Dec-Jan. in
1980-81, to Jan.-Feb. in 1982, and Feb.-Apr.
in 1983 and 1984. In 1985, large groups were
not seen until May, and they were not as
large as in previous years (the same applies
to 1986).

Forest vs. open land

Of the 1,585 observed red deer groups, 348
were within the forests (22%), while the re-
maining 1,237 (78%) were out in open
areas. Group sizes in the forests were small,
the mean being 3.7 and the median 2.8
while mean group size in the open land was
9.7. The proportion of forest-observations
during the counts remained rather constant
throughout the year, and the variation in
group size in the forest was small. The
seasonal variation in group size mentioned
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Fig. 6. Group size frequency of red deer stags encoun-
tered in pure stag groups during the period of study.

above therefore mainly reflects the vari-
ation in red deer groups observed on open
land.

Sex and age distribution

Stags represented 15.0% of the red deer
counted during 1980-84 (1,357 out of 9,040
sex determined deer). Only 19.4% of the
observed stags were in pure stag groups (75
groups or 6.1% of 1,226 groups with known
sex and age composition). Most groups
thus were of mixed sex and age, mainly con-
taining hinds, yearlings and calves.

40~ Percentage
4 of males |
301

201

101

The pure stag groups were small com-
pared to mixed groups. A few larger stag
groups were, however, observed, the largest
included 37 stags and was seen in July (Fig.
6). The mean of pure stag group sizes is 3.5,
the median 2.1. Single stags totalled 37.3%
of the stag groups observed, and 10.6% of
all stags observed.

The percent of stags observed each
month was quite variable, from 4.2% to
30.2% of all observed deer (Fig. 7). Each
year there was a characteristic decrease in
the percent of stags observed in the
Jan./Feb. period (>20%) in comparison
to the May/June period (<8%). Subse-
quently there was a sudden rise in
June/July to more than 20%, after which
stags comprised 15-22% of the red deer ob-
served for the rest of the year.

The ratio of stags to hinds varied in a si-
milar way, with 10% stags/90% hinds in
May/June and 20-32% stags at other times
of the year (however up to 39.3%
stags/60.7% hinds in June 1982 and
35.8%/64.2% in August 1983). This is due
to the relatively constant number of calves/
100 hinds in the observations (see Table 3).

The size of the antlers was noted (num-
ber of points) except for the spring and

1980 | 1981 | 1982
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Fig. 7. Monthly percentage of stags in the observations of red deer during the period of study.
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Table 3. Monthly number of calves per 100 hinds during the period of study.

Jan Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec
1980 46 61 45 58
1981 53 59 59 51 51 50 47 55 53 58 54
1982 60 49 56 55 57 58
1983 34 62

summer months, when the stags’ antlers
are in velvet. In the months from November
until March/April, when the stags in the
area cast their antlers, plus August and
September, when the new antlers are de-
veloped, the percentage of yearling stags (2
points: 1-2 year old stags (JENSEN 1967))
was 52.3, while the rest were older stags
with from 6 to 14 points. Yearling stags
were almost always observed in mixed
groups (hinds, yearlings, calves). Occa-
sionally 6-pointers (22 - 34 year old stags
(JENSEN 1967)) and rarely an 8-pointer
were observed in mixed groups. The pure
stag groups mainly consisted of older stags
(6-12 points).

During the rutting season which usually
peaks in the second week of October, this
pattern is broken. Mixed groups observed
in October mainly consisted of an older
stag (8-12 points) with a harem of hinds,
plus calves and occasionally a yearling
stag.

The size of the largest harem observed
was of 22 hinds. Most harems are re-
formed each evening, when the deer leave
the forest (JEPPESEN 1987a). The percen-
tage of yearling stags among the stags ob-
served in October was only 23.4, the rest
were older stags.

Calves per 100 hinds

Calves are easily distinguished from the
hinds from the time of birth until the fol-
lowing February, after which their rela-
tively large size makes it more difficult to

separate them from adult hinds. Neverthe-
less, although requiring careful observa-
tion, the number of calves/100 hinds was
recorded in the period Sept. 1980-Jan.
1982. During the remaining winter and
spring observations hinds and calves were
noted together, and only during the sum-
mer and autumn months in 1982 and 1983
were the number of calves/100 hinds recor-
ded (Table 3).

Except for the period June-August, the
proportion of calves in the observations
was fairly constant between 50 and 60
calves/100 hinds. In September, in both
1981 and 1982 (the first month of the
hunting season) the number of calves was
557100 hinds, and this level was maintained
for the rest of the hunting season.

The relatively large number of calves per
100 hinds in the bag for the 1981/82
hunting season (Table 1) is not reflected in
the ratio of calves during the 1981 autumn
and winter observations. This is due to the
fact, that none of the bagged calves were
shot in September, only 25% were shot in
October-November and 57% were shot in
January-February.

The sex ratio among new-born calves in
the study area was found to be equal (P.L.
SORENSEN, pers. comm.). This same sex ra-
tio also occurred among calves in the
hunter bag from the area, and therefore an
equal sex ratio was assumed for the calves
in May. Based on the number of calves per
100 hinds in 1981 and 1982, values of 55
calves/100 hinds for September, and 50
calves/100 hinds for May, just before the

11
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new breeding season, were assumed and
used in the folowing calculations which
conclude that the summer mortality

sumed that there is no emigration or mor-
tality among hinds in the period May-
September.

among new-born calves is 21%. I is as-

Year 1, May: (X adults + (100-X) yearlings) + (250 + 259 ) calves (I year old)
Year 2, May: (100 adults + 25 yearlings) + (31.30 + 31.3Q) calves
Year 3, May: (125 adults + 31.3 yearlings) + (39.10 + 39.1 Q) calves

Asit may be assumed that the birth rate in the area is of the same size as it wasin the 1950’s,
that is 0.9 calves per adult hind (more than 2 years old) and 0.75 calves per yearling hind
(JENSEN 1967), we get:

Year 2, June, births:
from 100 adult hinds:
from 25 yearling hinds:
from 125 hinds:

90.0 calves
18.8 calves
108.8 calves

108.8 calves correspond to 87.0 calves per 100 hinds (adults + yearlings), which corre-
sponds to: 69.6 calves per 100 hinds (one year old and older, including the calves from
May) (the yearling hinds make up 20% of the hinds (= 100-X, year 1)).

So, it is to be expected, that 69.6 calves per 100 hinds (adults + yearlings + new yearlings)
would appear in the observations in September.

In September, year 2, the observations show 55 calves/100 hinds (one year old and older).

This corresponds with 68.8 calves per 125 hinds (adults + yearlings), and 86.0 calves per
(125 + 31.3) hinds (one year old and older).

Thus, 86.0 x 100/108.8 = 79.0% of the new calves survive until the end of September -

corresponding to a summer mortality among calves of 21%.

Discussion

In the Oksbgl area, with its large planta-
tions and open areas (Fig. 2), red deer are
mainly active at dawn and dusk and at
night (JEPPESEN 1987a). A large portion of
the deer forage in open areas at night, while
spending the daylight hours in cover in the
dense coniferous plantations.

In red deer group size is smaller in forest
than in open areas (BURCKHARDT 1958,
AHLEN 1965, STAINES 1974, MITCHELL et
al. 1977, CLUTTON-BROCK et al. 1982), and
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the observations in Oksbgl show similar
behaviour. Groups observed during even-
ing counts are often heading towards the
forest edge. Gradually various small groups
join together into a larger group, that
moves into the open to forage at night (Fig.
8). Movements of red deer show relatively
stable patterns (MITCHELL et al. 1977), and
in the Oksbgl area larger groups consistent-
ly enter open areas from the same spots at
the forest edge each evening. This has also
been recorded for radio-marked hinds in
the area (JEPPESEN 1987a).

In a population of red deer there are
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small units, usually consisting of a hind
with its calf and yearling, that remain to-
gether, while most larger groups vary in size
and composition (BURCKHARDT 1958, AH-
LEN 1965, SCHLOETH 1966, CLUTTON-
BROCK 1974, STAINES 1974). In an undi-
sturbed population of red deer on the Scot-
tish island Rhum, the hinds live in matrili-
niar groups that consist of female relatives
(CLUTTON-BROCK et al. 1982). This was
described earlier by DARLING (1937) in his
classic studies of red deer in the Scottish
highlands, and seems to be in evidence in
Oksbgl as well, as revealed by marked deer.
Groups of stags are often more loosely
structured (SCHLOETH 1961, DARLING
1937).

Seasonal variation in group size among
red deer in Oksbel (Figs. 3, 4, 5) is in part
influenced by hunting. After the rut in Oc-
tober drive hunts are permitted. In Nov.-
Dec. the observed groups are small; this is
the result of more secretive habits as most
of the deer do not leave the forest cover in
the hunting season. The number of deer
observed at this time per round is the smal-
lest. Groups observed in the open leave the
forests in the usual way (as illustrated in
Fig. 8), but they are smaller as much fewer
deer leave the forests.

This pattern of behaviour corresponds
with what BATCHELER (1968) found in New
Zealand, when red deer were subjected to
an intensive hunting campaign. The deer
became more shy and wary, stayed close to
cover and fed in the open mainly at night.
DouGLAs (1971) found that red deer re-
commenced diurnal feeding on open grass
land two years after the hunting ceased. At
this time the mean group size of hinds was
significantly larger than during the hunting
campaign (DOUGLAS 1971).

Distribution of group sizes in Feb-May
(Fig. 4) with many large groups is a reflec-
tion of large numbers of deer exploiting
forage in open areas at this time. The num-
ber of deer per observation-round in this

period is also larger than in the rest of the
year. In 1981 and 1982 when hunting pres-
sure was lighter than in the following years
(Table 1), deer had already begun to use the
open areas in large numbers before the end
of the hunting season. Whereas, with the
rise in hunting pressure in the following
years, many deer did not start using the
open areas until March/April (Fig. 3). Af-
ter the unusually large bag in 1984/85 (Fig.
1), it was not until May 1985 that large
groups could be observed (Fig. 3).

Studies on the quality of food eaten by
red deer in winter (STAINES & CRISP 1978,
STAINES et al. 1982, CLUTTON-BROCK et al.
1982, OKARMA et al. 1985) show that hinds
have a greater demand for high-quality
food than stags. Hinds, therefore, often use
areas with food of higher quality thanis the
case in areas where stags feed (BURCK-
HARDT 1958, AHLEN 1965, WATSON &
STAINES 1978, STAINES et al. 1982,
CLUTTON-BROCK et al. 1982). Stags, pos-
sibly because of their larger rumen ca-

open land

Fig. 8 Model of the movements of red deer in the Oks-
bel area throughout a 24-hour period. During the day
the deer stay in smaller groups within the forests.
During the night they gather in larger groups on their
feeding grounds in the open.
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pacity, can exist on a diet of poorer food
quality (STAINES et al. 1982). In winter and
spring hinds need high-quality food, be-
cause many are lactating and/or pregnant,
and therefore have higher energy and other
nutrient demands (WATSON & STAINES
1978). During late pregnancy and in early
lactation ARMAN et al. (1974) found that
feed intake of hinds rose to 2.5 times main-
tenance requirements of non-breeding ani-
mals. This is reflected in a pronounced in-
crease in activity of hinds at the end of
April (GEORGII 1981). Further, assessment
of reproductive success of hinds must
include consideration of the size and vigor
attained by calves during their first year of
life (CLUTTON-BROCK et al. 1982).

The food of red deer in the Oksbel area is
dominated by heather (Calluna vulgaris)
and wavy hair grass (Deschampsia flexuo-
sa) (JENSEN 1968). These plants are predo-
minant on open moorland and grass plains,
and to a smaller extent in the plantations. It
seems as if red deer in autumn and the first
part of winter are able to maintain them-
selves by staying within the forests, and this
behaviour results mainly from the impact
of the hunting pressure. During the second
half of winter it appears necessary for the
hinds to feed increasingly in the open areas,
because of increasing demands for high-
quality food.

During winter and spring the percentage
of stags in the observations falls rapidly
(Fig. 7), so that by spring it is predominant-
ly only hinds, calves and yearlings that
utilize the open areas. Stags, with their lo-
wer demands for food-quality, are able to
remain more dispersed and more secretive
within the forests’ borders (see also AHLEN
1965 and JEPPESEN 1987a). The reduced
proportion of stags in the spring observa-
tions may also result from the yearling stags
leaving their mother during their second
year of life.

By the end of May and in June the majo-
rity of the calves in the Oksbel area have
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been born. Hinds occur separately or to-
gether with their calf of the year, while
yearlings occur in smaller groups. That
group size frequencies in June in three suc-
cessive years differ significantly, results
from June (and partly May, - see May 1981)
being a month of change, with many hinds
still being pregnant and living in larger
groups. Group sizes of red deer in Sweden
and Poland are smaller at this time than
during the rest of the year (LAVSUND 1976,
DzI1ECIOLOWSKI 1979). The peak of the rut
may vary a fortnight from year to year (J.
HAuskov and J. ANDERSEN, pers. comm.),
therefore the date of birth varies in the
same manner. From the time of birth hinds
become more secretive, so that many do not
come out in the open (see also JEPPESEN
1987a). Hinds have high energy demands
during lactation (ARMAN et al. 1974), and
spend much more time feeding than hinds
without calves (CLUTTON-BROCK et al.
1982), but at this time of year there is suffi-
cient food in the forests. That the median
of the group size frequency in May 1981 is
significantly smaller than in May in the re-
maining years (Fig. 3) may be due to an
earlier breeding season, whereas the rela-
tively high median in June 1982 may be due
to a later breeding season.

The abrupt increase in the percentage of
stags in observations in June 1981, July
1982 and June/July 1983 (Fig. 7) thus re-
flects the shift of hinds from an open to a
secretive way of life. At the same time more
stags with their antlers in velvet begin to ap-
pear in open areas outside the forests.

In the period of June until September
many hinds in the Oksbgl area maintain
their secretive habits and this is reflected in
the small group sizes (Figs. 2, 3, 4 and Table
2). Whereas, the percentage of stags in ob-
servations in this period is considerably
larger than in the spring months (Fig. 7).
SCHLOETH (1961) and Gossow (1973) men-
tion that group size for stags is largest in
sumimner. In this period, when antlers are in
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stable unit.

velvet, there is very little aggression among
stags (LINCOLN et al. 1970). High foraging
efficiency results in accumulation of a
thick layer of fat (MITCHELL et al. 1976), in
preparation for the rut, during which they
spend very little time feeding (CLUTTON-
BROCK et al. 1982). In Oksbel the largest
stag-groups are observed in June-August
(up to 30 stags have been observed in addi-
tion to those seen in the regular counts).

Thus, stags utilize opén areas to a larger
extent during summer months, when their
energy demands are highest, and when six
months have elapsed since the last hunting
season. In contrast the strategy of hinds at
this time of year is to protect the calves by
becoming secretive.

Stags older than two years are observable
to some extent in Oksbel only during sum-
mer and the rut, therefore it is difficult to
estimate the percentage of stags in the po-
pulation. About half of the stags in the ob-
servations were yearlings, consequently the
percentage of older stags was only 7-8. This

Red deer groups vary in size and composition, but mother, calf and yearling remain together and form a small,

corresponds to AHLEN’s experience in
Sweden, where observations showed 9.2%
older stags, and not the expected 20%
(AHLEN 1965). The 30% representation of
stags in observations of red deer in Oksbgl
in June/July is probably too high to be used
as a measure of the actual proportion of
stags in the population. Considering their
secretive habits, the 15% representation of
stags for the entire year may give rise to a
conservative estimate of 20-25% stags in
the population. Also the proportion of
yearling stags to older stags (52.3% for the
entire year; 23.4% during the rut) confirms
this estimate. The percentage of stags in ob-
servations during the rut was the same as in
all the autumn months. Thus, during the
rut older stags are much more visible than
in the months preceding and following it
(1.5 times the normal share in the observa-
tions; (15% stags in observations all
year) X 1.5 = 22.5% stags in the populati-
on). The sex and age distribution in the red
deer population in Oksbgl, thus, is esti-
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mated to be: 22.5% stags, 50% hinds, and
27.5% calves (on the basis of 55 calves/100
hinds).

Reproduction

JENSEN (1967) reported that among red
deer hinds 93% of those older than 24
years carried a foetus in contrast to 71% of
the yearling hinds. This was based on
hunter-killed red deer in Jan.-Feb. from dif-
ferent Danish forest districts, 2/3 of which
came from the Oksbel-area. This corre-
sponds to levels of reproduction found in
red deer populations in Norway (WEGGE
1975), Sweden (LAVSUND 1976), Holland
(CROMBRUGGHE 1964) and Yugoslavia
(VALENTINCIC 1960).

With the proportion of yearling hinds in
the population being 20%, this corre-
sponds to a birth rate of 70 calves/100
hinds one year old or older. This figure is
substantially higher than found in high-
land red deer in Scotland (MITCHELL et al.
1977, CLUTTON-BROCK et al. 1982), but lies
within the limits mentioned by RATCLIFFE
(1984) for Scottish forest-living red deer po-

Dansk resumé

pulations, where 30-90% of yearling hinds
and 60-100% of older hinds become preg-
nant each year.

A birth rate of 70 calves/100 hinds is
close to the biological maximum for the
species (RATCLIFFE 1984), if the possibility
of twins is excluded. In Oksbel in the
1980’s, there were two corpora lutea in the
ovaries in 40% of the hinds killed by hun-
ters (P.L. SORENSEN, unpubl.), but not
more than one foetus per pregnant hind.
There have been few observations in the
Oksbel area of hinds with two calves and
adoption cannot be ruled out in these
cases. Twinnings are not likely important in
the population dynamics of these red deer.

On the basis of 55 calves/100 hinds in the
Oksbgl area by the end of September, the
estimated calf mortality in summer is 21%.
This is close to the 20% CLUTTON-BROCK
et al. (1982) found at Rhum. Nearly 80% of
the calves that died during their first sum-
mer at Rhum, did so within the first week
after birth (CLUTTON-BROCK et al. 1982).
Winter mortality of calves at Rhum was
11%, but in Oksbgl it may be assumed that
calf mortality after the hunting season is
small.

Scesonmeessig variation i rudelstorrelse, kons- og alderssammenscetning i
en dansk krondyrbestand (Cervus elaphus) under stort jagtiryk

Den store bestand af krondyr i Oksbel Stats-
skovdistrikt blev i forste halvdel af 1980’erne af
forskellige grunde udsat for et stigende jagttryk,
som toppede 1 seesonen 1984785, hvor ca. 60%
af bestanden blev skudt (Fig. 1, Tabel 1). Under
ugentlige observationsrunder i perioder fra sep-
tember 1980 til maj 1985 blev der talt 1.585 rud-
ler med 13.273 krondyr. Middel- og medianveer-
diaf fordelingen af rudelstgrrelser pr. maned ses
i Fig. 3, mens fordelingen af rudelstorrelser for
perioderne: 1) feb-maj, 2) juli-sept. og 3) nov.-
dec. (1980-84) ses i Fig. 4.
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1 Fig. 8 er illustreret krondyrenes degnrytme,
idet de opholder sig i smarudler i skovene om
dagen (gennemsnitlig 3,7 dyr pr. rudel) og van-
drer ud pa de abne arealer i sterre rudler for at
fouragere om natten (gennemsnitlig 9,7 dyr pr.
rudel).

Rudelstorrelsesfordelingen i nov-dec. er ka-
rakteriseret ved mange sma rudler, og dette skal
ses som et resultat af dyrenes mere skjulte leve-
vis, da mange dyr ikke forlader skovens dack-
ning, mens jagtsaesonen er pa sit hgjeste.

Fordelingen af rudler i feb-maj er karakteri-
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seret ved mange store rudler, idet mange dyr ud-
nytter de dbne arealer til fodesggning. I 1981 og
1982, da jagttrykket var mindre end de folgende
ar, begyndte dyrene allerede at udnytte de dbne
arealer i stort tal for jagtseesonen sluttede (jan.-
feb.), mens mange, med stigningen i jagttrykket
de folgende ar, ikke begyndte at bruge de abne
arealer for i marts/april. Efter det ussedvanligt
store jagttryk i 1984/85 sas ikke store rudler pa
de dbne arealer for i maj (Fig. 3). Deter iseer hin-
der med kalve og smaldyr (af begge kon), der
om foraret ses pa de abne arealer, mens hjortene
holder sig skjult i skovene. Dette skal ses i sam-
menhzeng med hindernes store energikrav om
foraret.

Rudelstorrelsesfordelingen i juli-sept. er ka-
rakteriseret ved mange sma rudler; dog ikke sa
sma som i nov.-dec. Dette afspejler, at nar kalve-
ne fodes i juni, skifter hinderne fra en aben tilen

Pe3oMe HA DYCCKOM fi3hKe:

Ce3oHHNEe M3MEHEHuS UMCJIeHHOCTH cTall u
cocTaBa MO NOsNYy M BO3pacTy onHoli narcko#t
nonynsauuy Gnaropopuux onexeit (Cervus
elaphus) npu NHTEHCHUBHOR OXOTe Ha HMX

MHOrouMuCJIeHHAA MOoNynsuus ONaCOpPOOHHX ONe-
Hefi B ocymapcrsennom JlecHom Pafione Oke-
68ny B nepsoif nonosuHe IS80-ux romos no
pasHbi MDUUUMHEM [NONBepranach MHTEHCUBHOM
oxoTre, nocrturmeit Bhcmweldl cTeneHy B cCel30HE
I984/1985 r., B KOTOpOM OHAO yOUTO OKONO
60% atoit nmonynsuum (dur. I, Tad6n. I).

[Ipy exeHemenbHHX HAONWOEHMAX B NEepuomax ¢
cenrsOpa IG80 r. mo Ma#t I985 r. Gwno non-
cuuTano I.585 cralt ¢ I3.273 GnaropomHHMU
onensMu. CpenHU@ U MeNUaHHHE BENUUUHH
pacnpenenesnsa YUCHEHHOCTH cTall mo mecs-—
uam yxasaus B dur. 3, a pacnpeneneHus

I)
uaf, 2) unp-CceHTAGPs U 3) HORGDB-REKAOD:
(I980-1S84 r.) yxazanw B dur. 4.

YHCIIEHHOCTH CTall B nepuons: deBpanb-

Pur. 8 unnwcTpUpyeT CcyTOuHHi puTHM Gna-~
roponHux oneHelt. Iuem oHy HeSonpuwumu crali-
KamMu (cpenHum umuciom no 3,7 ocoGeii aa
craliry) a Houbk Gonee

MHOTOUYWCINEHHNMM CTafMU BHXOOAT H& OTKDH-—

HAaXOUATCH B Necax,

THe NpoOCTPaHCTBAa nna Hypaxuposauua {(cpen-
HUM yucnom 9,7 ocoGefi za craw).

Pacrnipenenenne uucieHHocTM cralt B HoOA6-

mere skjult levevis. Derfor ses ogsé en pludselig
stigning i procentdelen af hjorte i observationer-
ne i juni/juli (Fig. 7). Hjortene udnytter endvi-
dere i sterre udstreekning de abne arealer i som-
mermanederne, hvor deres energikrav er sterst
(gevirdannelse, dannelse af fedtlag for brunst).

Ca. halvdelen af de observerede hjorte er
spidshjorte (1-2 ars dyr), der ses sammen med
hinder og kalve i blandede rudler. I oktober
(brunsttid) ses 1,5 gange sé stor en andel ldre
hjorte som seedvanlig. Disse lever ellers skjult i
skovene. Hjorte udger 15% af samtlige observe-
rede dyr, og andelen af hjortei bestanden vurde-
res til 20-25%.

Der er observeret 55 kalve pr. 100 hinder (Ta-
bel 3), og med en forventet fodselsrate pa 70 kal-
ve pr. 100 hinder, er der udregnet en sommer-
dedelighed blandt nyfedte kalve pa 21%.

pe-nexkalpe xapaxkTepm3yeTrcs TeM, UTO Halnw-

Laercs MHOIO HeOONbHUX cTaeK, 4TO cnenyer
cuuTaThs pe3ynsTaroMm OGonee CKPHTOrO opasa
KUIHU oneﬁeﬁ, TaK KaxK MHOI'ME M3 HUX B
Pasrap OXOTHKHYBREI'O Ce30HA He MNOKUIawT

CKPHBAKMET O MX neca.

Pacnpenenesdue no crasm ¢ deBpana 1o madk
XapaKTEepHO MHOXeCTBOM Gonpumx cTalf, Tax
KaK MHOTMWE OJIeHM KHCIONbL3YKWT OTKPHTHE HpPO-
CTpaHCTBa MNNA po3cka numu. B I98I u 1982
romax, KOTH& OXOTa Benach MeHee MHTEHCUB-—
HO, YeM B NOCJHEeAywuMe TOHH, OJeHU GCONBUMMU
cTafAMy yxe HAUMHANM NONBb30BATBHCH OTKPHTHMNK
ApOCTPaHCTBAMYM LO OKOHUEHMA CEe30HA OXOTH
(B suBape-despane), a npu BoapacTawmei
YHTEHCUBHOCTY OXOTH B NOCJefyHmue TOXH
MHOI'ME M3 HUX He BHXOLNMIM HA OTKPHTHE Npo-
cTpaHcTBa A0 Mapra-anpensi. llocie HeoOwuaii-
HO UHTEHCMBHOM oxoTw B I1984-I1985 romax,
Gonbuue CTA¥ He HAONKNAIUCh HE& OTKPHTHX
npocTpancTBax o mas (Pur. 8). BecHo#t Ha
OTKDHTHX NPOCTPAHCTBAX NPEUMYWECTBEHHO
HaGNWIaWTCA J8HU ¢ onenAaTamu (o6oux monos},
MEXLY TeM KaK CaMli CKPHBAWTCHA B JI€CaX.

370 cnelyeT pPACCMATPUBATH B CBABM C IOBH-

meHHOW BecHO! moTpeGHOCTBK naHel B sHeprum.

PacnpeneneHue O UMCJIEHHOCTH cTall ¢
MIJsi 10 CeHTAGDPh XaPaKTepHO OCONbIiUM UUCIIOM
HeCONBUUX CTaAEK, HO He TAaKMX MAINOUMCJICHHMX,
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KaK B HosGpe-nexalpe. B arom oTpaxaercs
TO, UTO JaHK, KOTHa OHU B UKWHE DONNUNIK OJe-—
HAT, MNePEXOUAT C OTKPHTOTO HA Gonee CHPH-—
THii o6pas xu3uu. [Hosromy Taxkxe zatnwmaercd
BHE3ANHOE NOBHUEHNe NpOHeHTa HaONOIaeMHX
B uwHe~-uwae camuos (Qur. 7). Kpome roro,
camub B neTHUE MecsUH B Conee BHCOKOH cre-
NeHY MCIONB3IYHNT OTKPHTHE NPOCTPAHCTBA, TAaK
Kak B OTO BpeMH WX noTpefHOCTH B 3JHEPrum
ocofeHHo BHCOKa (oGpazoBaHue pPoOros, obpa-
30BaHKME CJIOA XUpa Nepel Teuxoi).

OKONO MONOBHHN HaOnWIaeMux oneHel-cam—

1OB cOCTaBnAeTcd U3 Monoamx ocobei I-2
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