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Abstract

Johnny Lund Jeppesen, 1987: Impact of Human Disturbance on Home Range,
Movements and Activity of Red Deer (Cervus elaphus) in a Danish Environment.
Dan. Rev. Game Biol. 13 (2).

During 1980-84 home range, movements and activity of red deer (Cervus
elaphus) were recorded in Oksbgl State Forest District in West Jutland, in relation
to human disturbances, including hunting, orienteering, military practise, and
tourism. The research is mainly based on location of radio-marked deer. Size of
annual or seasonal category 1 home ranges (hinds with stable patterns of move-
ments) was 257 = 28 ha, whereas for hinds with category 2 ranges (those hinds af-
fected by human disturbance) the size was up to 3-4 thousand ha. Some hinds had
a single annual home range, others had separate summer and winter ranges; one
hind migrated 25 km north in April and returned in September. Some of the radio-
marked hinds moved during the rut to rutting grounds outside their home ranges.
Mean of daily ranges was 44.5 = 10.2 ha. Red deer in Oksbel are mainly nocturnal.
Hinds feed in the open at night and stay in cover within the forest during the day.
Movements of stags were different from those of hinds, the stags mostly moving
in a zigzag pattern within the forests. Various patterns of reaction to disturbance
are described: seeking cover, instant flight, and ‘delayed flight’. Mean length of
flight routes was 3,569 = 396 m. Flight routes outside home range nearly always
ended in a refuge-area specific to the individual hind. Length of stay in refuge-
areas was from half a day to more than a week (most often 1-4 days). Another
reaction pattern was increased movements, and in periods with repeated disturb-
ances (hunting season, presence of tourists) the result was increased movements
inenlarged home ranges. Hunting pressure increased sharply during the period of
study. As the deer are not able to distinguish hunters from other humans, this
resulted in tourists expelling the deer from near-shore plantations in Easter 1983.
This did not happen in Easter 1980, when the hunting pressure was not so great.

Author’s address:
Game Biology Station
Kalg

DK-8410 Rende
Denmark
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Introduction

Few studies have assessed the impact of hu-
man disturbance on patterns of movements
and activity in wild cervids. In Sweden the
impact of large orienteering events on
moose (Alces alces) and roe deer (Capreo-
lus capreolus) has been investigated (SENN-
STAM 1974, SENNSTAM & STALFELT 1976,
CEDERLUND et al. 1981), and ALMQVIST &
SANDBERG (1979) have recorded the reac-
tions of moose to drive hunts. In the
Bavarian Alps GEORGII (1980c) conducted
disturbance-trials with red deer (Cervus
elaphus), and JEPPESEN (1984) gave a few
examples of the reactions of red deer and
roe deer to hunting and orienteering in
Denmark.

NEIL et al. (1975) and BOYLE & SAMSON
(1983) have prepared annotated bibliogra-
phies of mainly North American works on
human-wildlife interactions. These include
many different human activities, such as
camping, picnicking, trail-walking, horse-
riding, boating, cross-country skiing,
snowmobile traffic, road- and flight traffic,
plus free-roaming dogs. Only a few concern
reactions of cervids to human activities.

GEIST (1971a, 1971b, 1978) has pointed
out the impact of disturbance on the be-
haviour of ungulates and the consequences
for their energy budget of flight and excite-
ment. Radio telemetry has recently been
used taking physiological measurements
during disturbances of ungulates. Heart-
rate, for example, is a good indication of
the first alarm-reaction to disturbing
stimuli (MACARTHUR et al. 1979, 1982,
MOEN et al. 1982). Heart-rate, and thus
metabolism, increased in adult bighorn
sheep (Ovis canadensis canadensis) and
white-tailed deer (Odocoileus virginianus)
that were subjected to various disturbances
(op.cit.). The heart-rate decreased in new-
born red deer calves (ESPMARK & LANG-
VATN 1979, 1985) and white-tailed deer

calves (MOEN et al. 1978, JACOBSEN 1979),
that reacted to alarm-stimuli by ‘freezing’
or ‘lying prone’ (LENT 1974).

This paper presents home range, pat-
terns of movements and activity of radio-
marked specimens (mainly hinds) in a Dan-
ish population of free-ranging red deer.
The population lives in the Oksbgl area in
Southwest-Jutland. In order to obtain a
good estimate of home range and move-
ments in the area it is necessary to regard
the influence of human presence. The
movements of red deer are influenced by a
variety of human disturbances, and there-
fore recordings were made of the reactions
of red deer (short- and longterm) to hunt-
ing, orienteering and tourism.

The few home range studies that have
been performed on the European red deer,
were made in Scotland (STAINES 1970,
1974, CLUTTON-BROCK et al. 1982) and in
the Bavarian Alps (GEORGII 1980a, GEOR-
GlI & SCHRODER 1983). Further, AN-
GIBAULT et al. (1985) have reported home
range size of one stag in France. These
studies have revealed a very large variation
in home range size of the species, from
25-50 ha (winter range) on Rhum
(CLUTTON-BROCK et al. 1982) up to more
than 6,000 ha (annual range) in the Scottish
highlands (STAINES 1970).

In addition to radio-telemetry studies of
home range, movements and activity-
patterns of red deer in the Oksbel area,
regular observations and counts of red deer
were carried outin the area. During the first
half of the 1980’s the hunting pressure in-
creased drastically, and the seasonal vari-
ation in group size, and sex and age compo-
sition in relation to this, is described in
JEPPESEN (1987a). The immediate reac-
tions of red deer to orienteering and hunt-
ing assessed from observations and counts,
are described in JEPPESEN (1987b).
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Study area

Denmark’s largest population of free-
ranging red deer lives in the Oksbel State
Forest district in Southwest-Jutland (JEP-
PESEN 1987a). The area covers 175 km? out
of which 65 km? are dune plantations and
110 km? open land (Fig. 1). The planta-

tions consist mainly of conifers,
predominantly mountain pine (Pinus
mugo), but also sitka spruce (Picea sitchen-
sis) and other conifers, plus some unculti-
vated areas (STRANDGAARD 1967). Many
sections are covered with dense forests and
serve, therefore, as excellent cover for the
population of red deer. The open areas con-
sist of 70 km?® of moorland and grass
plains, that are utilized as a military field
practise area, while the rest is privately-
owned farmland, with the dyked-in Filse to
the north and humid meadows to the east
close to Ho bay. The ground is level be-
tween 0 and 20 m above sea level. In some of
the plantations inland sand dunes may
reach 35 m above sea level. The sandy soil is
poor, except for the fertilized farmland.
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Fig.l. Map of the Oksbol study area. Asterisk indi-
cates areas named ‘Skolestykket’ and ‘Kirkebjerge’.
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Human activities

Hunting

The Danish hunting season for red deer is
September-January (stags and calves) and
October-January (hinds). Before 1983,
February was also included in the hunting
season. In the Oksbel area only stalking of
stags is permitted in September and most
of October, while drive hunts (and stalking)
are common after October 20th, when the
rut is over for most of the deer. During the
first half of the 1980’s the hunting pressure
and the number of killed red deer increased
sharply for various reasons. From an esti-
mated level of 25% of the populationin the
1981/82 season it increased to 60% of the
population in 1984/85 (see JEPPESEN
1987a). This was the result of hunters sub-
stantially increasing their activities
throughout the hunting season in the area
(drive hunts and stalking were carried out
every second weekend in some plantations,
and in others stalking occurred each day
for fortnight-periods). Thus, the red deer
were subjected to a constant hunting pres-
sure in the whole area and hunting became
the most powerful human disturbance for
about half the year.

Orienteering

Larger orienteering events, with the num-
ber of runners varying from 2-300 up to
more than 2,000, take place once or twice
each year in the plantations in the Oksbel
area. By means of amap and a compass the
runners, in the quickest possible manner,
attempt to find their way ‘through
unknown terrain’, from post to post, until
they, following different routes reach the
goal. In the largest events there are more
than 20 ‘courses’, and usually most of the
area in a plantation is used in these events.
The performance of a large orienteering

event constitutes the most intense human
disturbance that the red deer are exposed to
(JEPPESEN 1987b).

Tourism

In the Oksbgl area, lying close to the North
Sea, there are many tourists, especially dur-
ing Christmas, Easter and Whitsun, in
summer and in the ‘mushroom season’. In
sunshine and warm weather most of these
people are concentrated along the shore,
close to the summer house areas (see Fig.
1). But in cold and grey weather many
people hike throughout the near-shore
plantations. Each year there is a massive
tourist invasion for a fortnight period in
Easter (March-April). The reactions of red
deer to these tourists in the forests have
been recorded in 1982 (KNUDSEN 1983) and
in 1983. The movements of red deer in sum-
mer are also under the influence of tourists.

Military activities

A large part of the open area that is used for
military practise is former agricultural
land. The fact that these areas are ad-
ministered by the Ministry of Defence
means that during the main part of the year
the red deer are free to feed peacefully.
Several deer stay both day and night on the
large moors in the southern part of the
study area. On other open areas within the
study area the deer only feed at night. Nor-
mally only a smaller part of the terrain is
used as a military shooting area, thus the
military impact on movements of red deer
is small. But during large military field
practises, especially when large numbers of
infantry are involved, most of the red deer
are forced to remain in the forests during
both day and night.

Civil traffic on the military areas largely
takes place in cars on the public roads that
cut through the areas, while only pedes-
trians are allowed in the plantations.
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Table 1. Some individual data of 18 radio-marked red deer.

Red deer: Date of Observation Number of radio locations:
marking period ‘Ordinary’ 24-hour =  Total
no. sex recordings recordings
110B Q 23.03.82 1982-83 122 57 179
201 B Q 20.02.81 1981-83(84) 229 300 529
202 B Q 18.12.80 1981-83(84) 168 20 188
203 B Q 16.01.81 1981-83(84) 214 36 250
209B Q 22.02.81 1981 17 17
210B Q 17.03.81 1981-83 133 101 234
211 B Q 17.03.81 1981-83 186 149 335
212 B Q 13.03.81 (1981-83) 28 28
302 B Q 29.03.81 1981-83 110 110
304 B Q 30.12.81 1982 32 32
305B Q 19.01.82 1982-83 175 119 294
308 B Q 13.03.82 1982-83(84) 169 161 330
403 B Q 17.03.81 1981-83 125 125
404 B Q 05.03.83 1983(84) 26 26
406 B Q 24.03.83 1983 61 40 101
307 B o 07.03.83 1983 52 52
310B o 10.02.82 1982 24 24
409 B o 26.02.83 1983 42 18 60
1,913 1,001 2,914

Material and methods

For this study 18 adult red deer (15 hinds
and 3 stags) were radio-marked. They were
trapped during winter in small enclosures
in the plantations. The deer were immobi-
lized within the enclosures and a radio-
collar was applied. Table 1 presents infor-
mation about sex, date of marking, obser-
vation period and number of radio loca-
tions per deer.

The radio transmitters and collars were a
modified Grimsé model (CEDERLUND et
al. 1979) and were constructed at the Game
Biology Station. The weight of the radio
collar was about 350 gram, and the trans-
mitter functioned in the 151 MHz-band.
The expected battery-life is 3-10 years. The
receiver was an AVM-LAI12 type (USA),
which in connection with a 6-element yagi
antenna was used for radio-location from a
mobile unit (a Volkswagen van - Fig. 2). Oc-

casionally a 3-element handheld antenna
was used. The antenna and compass in the
mobile unit was lifted 6 metres above the
ground by means of a pneumatic telescope
mast. A repeater-compass could be read in
the car.

The location of the deer was determined
by triangulation of two to three bearings
from the mobile unit, as described by
CEDERLUND et al. (1979). The bearings
were carried out from 170 fixed stations lo-
cated throughout the area. A map of the
area (1:25,000) with co-ordinates, produced
by the Danish Forest Service, was used.
Taking bearings were very time-consuming,
as two to four red deer were radio-marked
in each of the large district plantations. Up
to 5 hours could be required to record one
location of each of about 10-15 radio-
marked deer.

The results in this paper are primarily
based on recordings of 13 of the radio-
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Fig. 2. Bearings of radio-marked red deer were made from a specially equipped mobile unit, a Volkswagen van.
The 6-element Yagi-antenna was lifted 6 m above the ground on a pneumatic telescope mast.

marked hinds. The recordings were made
by two persons working in the study area
during a total of 225 days, grouped in per-
iods from 2 to 16 days (often one week) dur-
ing 1980-83, plus a few days in 1984. The
recordings were often made in connection
with human activities, such as hunting,
orienteering, tourism, and military prac-
tise. During the intervening periods parallel
studies were made of the impact of disturb-
ances on roe deer (JEPPESEN 1987c¢).

This analysis is based on 2,914 radio lo-
cation fixes in the study period, of which
1,001 are from 41, 24-hour-recordings on
individual deer (daily ranges, Table 1). In
the 24-hour-recordings about one location
per deer per hour was made. Only 38 daily
ranges are included here, as one is concern-
ing a stag (the rest concern hinds), and in
two cases a hind was driven away from its
home range because of a disturbance (dealt
with on page 18). Home range data were

analysed, mostly using computer pro-
grammes, developed by T. ASFERG (un-
publ.). The home range data were, for some
deer, divided into a ‘summer range’
(March-September) and a ‘winter range’
(September-March). A quadrat-procedure,
with a grid size of 200 x 200 m, was used
for the description of the home range,
while calculations of home range size were
made using the minimum area method
(MOHR 1947). In 24-hour-recordings of red
deer chronologically ordered locations
were connected by straight lines, and the
distances between fixes were calculated.
Automatic  activity recording, as
described by CEDERLUND & LEMNELL
(1980) for roe deer and mountain hare (Le-
pus timidus), was very difficult to perform
on red deer in the Oksbgl area, as many
deer moved long distances between day and
night habitats. In doing so they moved out
of reach of fixed receiving equipment.
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Therefore, a mobile trailer was used for the
equipment (Fig. 3), a Gould Brush 220 two-
channel recorder in combination with two
LAI2 receivers (see CEDERLUND & LEM-
NELL 1980). An omnidirectional antenna
was placed 8§ m above the ground on a tele-
scope mast, and the system received power
from a generator. In order to obtain an
exact indication of time during activity
recording, a time marking device was con-
nected to the recorder (GAARDMAND &
JEPPESEN 1984). Thus, some activity pat-
terns of acceptable quality were recorded.

During disturbances like hunting and
orienteering events observations were
made of the reactions of red deer by for-
esters, hunters and runners (see JEPPESEN
1987b). In addition, movements and activi-
ty patterns, plus flight routes of the radio-
marked deer were recorded before, during
and after the disturbance. This was primar-

ily during seven larger orienteering events
and 12 days of hunting, but also in the
hunting season generally and during a
tourist invasion.

Results

Home range

Annual and seasonal home range

The use of habitat of red deer in the Oksbel
area is closely connected to human disturb-
ance, such as logging, military practise,
hunting, tourism and other recreational
use of the area (see also JEPPESEN 1987a).
It is, therefore, difficult to distinguish be-
tween natural patterns of red deer move-
ments and patterns under the influence of
man. The red deer are mainly active at
night (see p. 18), which can be seen as an
adaptation to human activities.

Fig. 3. A mobile trailer containing equipment for automatic activity recording. An omnidirectional antenna
placed &8 m above the ground was connected to the activity recorder in the trailer.
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Table 2. Home ranges of category 1-hinds (see text).

Hind no. Type of Home range Mean of Total Longest distance Shortest distance
home range 1981 1982 1983 homerange home range within total within total
ha ha ha ha ha home range home range
m m

210B annual range 295 233 228 252 413 2,700 2,200
302B annual range 255 255 318 3,100 1,600
406 B annual range 312 312 312 2,450 2,050
203 B annual range 327 372 190 296 416 4,000 1,800
305 B summer range 249 236 243 308 2,900 1,600
305 B winter range 199 199 269 2,400 1,600
308 B summer range 205 275 240 392 3,000 1,700
n: 7 7 7 7
X 257 350 2,936 1,793
sd: 37 58 539 242
se: 28 43 399 179

Regarding home ranges and movements
of radio-marked red deer hinds in the area
it is, however, possible to distinguish be-
tween two patterns of movements: 1) Hinds
with rather stable movements within small
home ranges, and 2) hinds with more vary-
ing movements in often very large home
ranges (Tables 2 and 3).

Some of the hinds in category 1 were al-
ways recorded within the boundaries of
only one forest, where they fed in clearings,
paddocks and ‘game-fields’ (Fig. 4(a)).
Others fed on open moors, grass plains or
farmlands, while they rather constantly
utilized a special section of the forest for
cover, either the whole year (Fig. 4(b)) or in
a summer- or winter period (Fig. 4(c)).

Hinds in category 2 also fed on the open
areas, but occasionally they moved around
within the areas, remaining in each new
place for only a short time, and they also
used several different locations for cover.
Often they moved between two or more
plantations, some for the whole year,
others only in winter (Fig. 4(d)). Thus,
some hinds were in category 1 in the sum-
mer and in category 2 in the winter.

Several hinds had different preferred

10

summer- and winter ranges, which were the
same from year to year. The deer fed on
grass plains and farmlands from
March/April, when the grasses sprout, un-
til September or later, while in winter they
mainly fed on heather (Calluna vulgaris) in
moors and dunes.

Hinds in category 1 had annual or
seasonal home ranges of the same size (see
Fig. 4(a-c)). When one hind, with a record-
ed summer range in 1982 of 73 ha, is dis-
regarded, a mean of 257 ha =+ 28 s.e. is ob-
tained (Table 2). The overlap of the annual
and seasonal home range was not 100%, so
the home ranges for the whole period of
recordings were larger, with a mean of 350
ha =+ 43 se.

The shape of these home ranges is rather
elongated. Ranges with forest at one end
and open land at the other often being ta-
pered. The mean maximum length in
category 1 home ranges is 2,936 m + 399
s.e., while mean maximum width is 1,793 m
+ 179 s.e. (Table 2).

Home ranges of hinds in category 2 were
generally much larger, with ranges of up to
several thousand hectares (Table 3). For
some of the hinds this was due to the im-
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Table 3. Home ranges of category 2-hinds (see text).

Hind no. Type of Home range Mean of Total
home range 1981 1982 1983 home range home range
ha ha ha ha ha
211 B annual range 1,214 1,696 1,426 1,445 2,056
212B annual range 855
201 B annual range 702 3,787 2,893 2,461 4,472
308 B winter range 2,860 2,860 3,235
403 B winter range 1,362 887 1,125 1,570
404 B winter range 897 897 897
202 B summer range 894 787 208 630 1,731
202 B winter range 1,354 2,161 1,080 1,534 2,324
202 B annual range 2,219 2,706 2,072 2,332 3,439

pact of human disturbances (see below),
but one hind was, for long periods, a typi-
cal open-land deer, and it rarely stayed in
the plantations. The mean summer range
over 3 years for this hind (Fig. 4(d)) was 630
ha and the winter range was 1,534 ha. In
summer she was feeding in the large, uni-
form farmland of Filsg, and in winter in the
open moorlands in the southern part of her
range. Her mean annual home range was
2,332 ha, while the total home range over 3
years was 3,439 ha.

One hind made a special case, having a
winter range in the Keergaard-Filsg area of
897 ha, but in the period April-September
(in 1983 and 1984) she had migrated to
Lenborggard plantation, 25 km north of
her winter range.

The annual or seasonal home ranges
were in several ways under influence of hu-
man activities. Two hinds, whose patterns
of movements were regular and stable in
their summer ranges (category 1), had sub-
stantially larger ranges (category 2) in au-
tumn and winter (the hunting season). For
one hind (with a category 1-summer range)
it was not possible to acknowledge a
‘natural’ winter range, as disturbance by
human activities (mostly hunting) in the
autumn and winter months resulted in her
range being considerably enlarged; the to-

tal range over 2 years was 5,033 ha. Coinci-
dent with the growing hunting pressure
from year to year, further two hinds in-
creased their home ranges (both seasonal
and annual) over the 3 years of study (for
example, summer range of hind no. 201B
was in 1981: 267 ha (one plantation); in
1982: 550 ha (three plantations); and in
1983: 1,684 ha (four plantations) (see also
Fig. 7). In two winter months (December
1981 - January 1982) the same two hinds re-
mained within areas of 114 ha and 111 ha,
respectively; relatively small winter ranges.
The winter of 1981/82 was the only one
during the study period with a substantial
snow-cover. During the same two months
the following year their ranges were 943 ha
and 597 ha, respectively.

Home range in connection with the rut
In the Oksbeal area roaring of stags during
the rut is primarily restricted to the night.
Observations made at preferred rutting
grounds that are usually in the open, have
shown that the stags emerge late in the af-
ternoon from their cover in the forest, and
roaring occurs on the rutting ground. The
most powerful stag(s) occupies the central
part, while younger and less powerful stags
stay at the periphery of the rutting ground.
The hinds that emerge from cover at night-

11
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Fig. 4. Home ranges shown by examples of four red deer hinds in the Oksbol area; - a) Home range of hind no. 302 B for two years in Vrogum plantation; - b)
Home range of hind no. 203 B for three years in South Vejers plantation. The star indicates rutting ground outside home range one year; - c) Summer (S-R) - and
winter (W-R) range, plus range during the rut (see text) of hind no. 305 B in Bordrup plantation. The dotted line bounds a winter range without influence from
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years of hind no. 202 B, which was an open land deer.
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fall often have to zigzag past the younger
stags that try to cut them off to reach the
central part of the rutting grounds. During
night and in the morning while the most
powerful stag maintains a harem of hinds,
the matings take place.

It is only in remote and peaceful sections
of the area, and on the large moors of
Kallesmeersk, that harems are maintained
all 24 hours; on the moors partly without
connection with a special rutting ground.

The hinds actively sought out rutting
grounds, often located outside the annual
or seasonal home ranges (Figs. 4(b-c), and
11). This applies to category I-hinds,
whereas the rutting grounds of category
2-hinds lay within their larger home ranges.
Table 4 shows eight instances in which the
hinds left their home ranges in favour of a
rutting ground that was up to 2,100 m from
the nearest home range boundary. This is
comparable to the greatest width of these
home ranges (see Table 2).

Continuous recordings of hinds during
rut showed that their stay in the rutting
ground lasted from 24 to 36 hours, after
which the hinds returned to their home
ranges and resumed their normal patterns
of movements. Hinds are in heat for 12-24
hours (CLUTTON-BROCK et al. 1982).

Several hinds have used the same rutting
ground during the 2 or 3 years of observa-
tions, while other hinds may use different
rutting grounds in successive years. One
hind whose rutting ground during all 3
years was Bordrup, moved to Bordrup each
year for a period of 3-4 weeks during the
rutting season, staying in an area of 152 ha
(1981) and 227 ha (1982) (the transmitter
did not function constantly in the rutting
season of 1983).

Size of daily ranges and

daily movements

Normally only a small part of the annual or
seasonal home range was used within a
24-hour span. In 38 recorded 24-hour per-
iods the mean daily range was 44.5 ha +
10.2 s.e., within a variation between 5.9 ha
and 116.4 ha (Fig. 5). The mean of the
largest ‘length’ in the daily ranges was 1,178
m =+ 149 s.e., within a variation between 500
m and 2,550 m. The mean daily distance
covered by the deer was 3,953 m + 513 s.e.,
with a minimum of 1,419 m and a maxi-
mum of 7,590 m.

The mean of daily ranges during the
winter months (December-February) was
33.8 ha + 23.4 s.e. (n=8) while the mean
during spring (March-April) was 53.3 ha +

Table 4. Eight cases where hinds had left their home range in favour of a rutting ground located outside the

home range.
Hind no. Year Home range Distance from Date on
ha home range rutting ground
m
210B 1982 233 1,300 13.10.1982
406 B 1983 312 1,600 14,10.1983
203 B 1981 327 700 06.10.1981
305B 1982 249% 800 12.10.1982
308 B 1982 205% 1,500 14.10.1982
308 B 1983 275% 1,500 11.10.1983
201 B 1981 267* 2,100 06.10.1981
211 B 1981 224% 2,000 ?

* Figures indicate summer ranges instead of annual ranges

13
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Fig. 5. Size of daily ranges of eight hinds; individual
values as well as mean with standard error and stan-
dard deviation.

19.2 se. (n=11). In August-October the
mean daily range was 42.4 ha = 19.1 se.
(n=19). The differences are not statistically
significant (U-test, p>0.05).

The daily patterns of movements are il-
lustrated for four red deer hinds in Fig. 6.
The locations of the hinds during daytime
were all within the borders of the forests

(open circles), while they moved during the
night in the open areas (black circles).
Hinds no. 305B and 308B, - and also partly
hind no. 406B, returned in the morning into
cover at the same locations they had left in
the evening. Hind no. 110B moved to a
place different from the previous day.

Use of home range

There was a large variation in the way the
individual hinds used their habitats. Some
were generally attached to one locality,
whereas others often moved between vari-
ous places with cover (also often during the
daylight hours). Both categories spent the
night in open terrain (paddocks or grass
plains), and the daytime in the forest’s
cover.

As is shown in Fig. 7, some of the areas,
especially the more open ones, were used
exclusively at night, whereas others (within
the forest borders) were used mainly during
day. Besides, there were areas (often be-
tween the two) that were frequented both
during day and night.
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Fig. 6. Patterns of movements during a 24-hour period for four hinds in South Vejers and Bordrup plantations
on March 26/27 1983; locations during day (open circles) and during night (black circles).
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Hind no. 302B was located only within
one forest’s borders (category 1), and
stayed during the day in the central part of
the forest (Fig. 7a), whereas the hours of
dark often were spent in the more periph-
eral areas of the home range. Hinds no.
203B and 308B (Figs. 7b and c¢) both shifted
between the forest at day and the open
areas at night. However, there was a differ-
ence. While hind no. 308B was never lo-
cated during the day in the open farmland
(Fig. 7c), hind no. 203B now and then spent
several days in the open moorland, - es-
pecially during periods of rest in the milita-
ry activities on the moor. When there vere
military activities, hind no. 203B spent
both days and nights within the plantation
(Fig. 7b). Actually hind no. 203B spent
most of her time in the forest. Thisis seenin
Fig. 8 that shows, in which areas she was
most frequently located. The pattern of
movements of hind no. 201B (Fig. 7d), with
shifts between open land and cover, was
identical with those of other hinds; often

—p Z

NUMBER OF LOCATIONS

(] 1-
E E_] 2
E A 3-5
B 6-10 1km2
B> 10 N

Fig. 8. Use of home range by hind no. 203 B shown as
number of locations in each grid square.
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she merely spent the days in scrub in the
open moorland between the plantations.

In hinds that were exclusively located
within one forest’s borders, a large percen-
tage of the grid squares were used both days
and nights. This percentage was smaller in
hinds with greater distances between day-
and night areas of use, or in hinds that
often moved around.

Home range of stags

In spite of very few recordings of radio-
marked stags, it clearly appears, that stag
and hind movements differed very much.
While the hinds moved daily between the
same feeding- and cover area during un-
disturbed periods, the stags very rarely
returned to the same cover area in the
morning, that they had left in the evening.
The patterns of movements of stags tended
to follow a slow zigzagged route for several
days through a larger home range, than was
found in category 1-hinds (Fig. 9). Most of

Fig. 9. Pattern of movements during a Sfortnight in
March/April of stag no. 307 A, based on 1-2 locations
per day.
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Table 5. Size of home range of three stags in the periods they were recorded.

Stag no. Number of points Period of registration Range
in antlers ha
310B 12 16.02. - 26.04.1982 756
307 B 12 25.03. - 17.09.1983 1,408
409 B 8 25.03. - 30.10.1983 2,650

the time the stags stayed within the planta-
tions’ borders (see also JEPPESEN 1987a).
The home range sizes of three stags in the
period of recordings, are shown in Table 5.
The youngest stag (no. 409B) was roaming
much more from day to day over large
areas, than were the two older stags.

Hind no. 210 B
Observational period: 14.-27.4.1982
Total material: 147 hours

Activity patterns

In spite of many gaps in the recordings we
succeeded in obtaining several registrations
of activity patterns of acceptable quality,
and Fig. 10shows the daily activity patterns
during two selected periods.
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Hind no 308 B

Observational period: 4.-16.6.1983

Total material: 157 hours
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Fig. 10. Daily activity pattern of two female red deer in two selected periods. Arrows indicate sunrise and sunset.
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Table 6. Median length of activity and inactivity periods in different seasons of the year. Recordings involved

hind nos. 210 B, 211 B, 308 B, and 406 B.

Activity: Inactivity:
Season Median length Median length

minutes n minutes n
February - primo April ®50 - 75* 109 °46 - 85* 120
medio April - primo May ®23 - 27* 89 °60 - 65* 105
June 39 74 33 79
September - October °63 - 135% 29 °85 - 105* 31

Minima (°) and maxima (*) median values for activity and inactivity in the periods of registration

There were typical long activity periods
around and after sunset and in the hours
towards sunrise. Thus, a bimodal activity
distribution was seen, with the two peaks
after sunset and around sunrise. During
these hours the deer were almost constantly
active. At night red deer were active for
most of the time (thus blurring the bimodal
pattern), the periods of inactivity being
relatively short. During day hinds were
mainly inactive, with interruptions of rela-
tively short activity bursts.

Activity patterns in the June-observa-
tion period (Fig. 10) show a comparatively
smaller height of the two peaks, and hinds
were generally more active in daylight
hours, and less active in the middle of the
day.

The length of periods of activity and in-
activity varied much. Often the first period
of activity from sunset lasted 3-6 hours, but
the longest period recorded was 685
minutes (all night!). The longest periods of
inactivity were recorded in the afternoon,
the longest being 348 minutes.

The variation in period-lengths that was
found in the scanty material, shows that the
median lengths of activity periods were lar-
gest in autumn (September-October) and
winter months (February-March) (Table 6).
Activity periods were shortest in spring
(April) and summer (June). Also, period
lengths of inactivity were greatest in au-

18

tumn and winter, but also in April. In June
they were much shorter (Table 6).

The number of activity periods per 24
hours (in 20 fully recorded days and nights)
varied seasonally over the two years of ob-
servations as follows: February 7;
March/April 8; June 12; and September 5.

Thus, it seems that there were shorter ac-
tivity periods in March/April than in
February, but that the length of inactivity
periods during these months did not
change appreciably. In June there were fre-
quent shifts between active and inactive
periods. In September/October both active
and inactive periods were longer than in
February.

Disturbance
Reaction patterns in red deer

Seeking cover

Red deer in the Oksbgl area reacted to dis-
turbances such as hunting and orienteering
in various ways. Often they immediately
sought dense cover. Here they stayed for
some time, either as long as the disturbing
event lasted, - or for shorter periods until
their threshold of tolerance towards dis-
turbances was crossed, and they fled, - or
for longer periods until peace was restored.
As the radio signals revealed, the deer were
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almost always ‘active’, - that is, they fol-
lowed attentively the noise around them, -
while staying in cover. Often, though,
without movement or with only slight
movement within the cover. An example
was presented in JEPPESEN (1984, example
6) of a hind (no. 201B) that stayed in cover
during a beat, while the men and dogs
passed.

Instant flight

Most red deer in the Oksbgl area reacted to
a major disturbance by taking flight at
once, either a short flight into cover in the
same plantation, or a longer flight to a
neighbouring plantation (Fig. 13 and JEP-
PESEN 1984, example 2), of often more

s

),%' OKSBY PLANTATION

than 5,000 m (Table 7). See also JEPPESEN
(1987b).

‘Delayed flight’

Fig. 11 deals with the reaction of a hind,
that stayed in a beat during a drive hunt in
South Vejers plantation. The beat lasted
one hour and although the radio signals
revealed that she was ‘active’ throughout
this period she remained in cover in the
same place. She stayed in the same spot
during the next several hours until sunset,
after which she left the plantation at arapid
pace (flight). She crossed the moor and ran
to Oksby plantation, - a flight-route of
5,900 m, - and stayed there for the rest of
the night and the following day. She

BORDRUP
PLANTATION

Fig. 11. “Delayed flight’ of hind no. 406 B (see text); the polygon indicates home range, solid line: flight route,
dashed line: walk. The star indicates rutting ground outside home range.

19



JOHNNY LUND JEPPESEN

Table 7. Reactions of red deer to human disturbances; distances that the deer took flight (instant flight and ‘delayed flight’), and duration of stay in refuge-areas.

Instantly No. of No. of No. of No. of Stay in refuge area
seeking instant flights ‘delayed flights’ flights flights
cover within outside
No. of occasions Flight distance Flight distance home home
/no. of events <35000m >5000m <5000m >5,000m range range 0-1day 2-4days >4 days
Hunting 11/18 7 3 5 3 8 10 1 8 2
Orienteering
events 5/11 3 2 4 2 5 6 3 2 2
Other human
disturbances 0/3 3 3 2
Hunting Orienteering
Instant flight ‘Delayed flight’ Instant flight ‘Delayed flight’
n=10 n= 8 n= § n= 6 n=32
X = 3,410m x=3775m X = 4,020 m x = 3,200 m X = 3,569 m
sd = 2,560 sd = 2,243 sd = 2,860 sd = 2,276 = 2,242
se = 1,587 se = 793 se = 1,279 se = 926 396

20
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returned to her home range the following
night after having been away for about 36
hours.

This reaction pattern, where the dis-
turbed deer seeks and remains in cover,
even when subjected to hard pressure (dogs,
men), and after which it takes flight, typi-
cally after dark, then staying away for a
number of days, has been recorded almost
as often as the instant flight (see Table 7).
Often, however, the deer did not succeed in
avoiding detection by staying in the first
cover, but were forced by disturbance to
flee to a new cover, or leave the plantation.

Yet another sort of ‘delayed flight” has
been observed in red deer, that have been
exposed to human disturbance in their
home range for one or more days. This dis-
turbance was caused by hunters deer stalk-
ing, or a drive hunt in another part of the
forest. Under cover of darkness the deer
Ieft the area and moved to a neighbouring
plantation. The same pattern was observed
in connection with the presence of tourists
in the deers’ home range (see p. 25), and
also, when small posts were placed
throughout a plantation the day before an
orienteering event.

The mean distance that deer took flight,
whether instant or delayed, was 3,569m =+
. 396 s.e. (Table 7).

Movements in the period
after the disturbance

A deer that had moved into cover during a
disturbance was sometimes observed later
moving to its usual feeding grounds after
dark, - and also returning to its usual cover
in the morning. Thus, the only visible reac-
tion was, that the deer stayed in cover all
day. Thisis, of course, not different from its
normal patterns of movements, - except for
the enhanced level of activity.

Whether the flight was instant or
‘delayed’, it lasted from half a day to more

than a week, before the deer returned to its
original location (Table 7). This especially
applies to category l-hinds (with small
home ranges, see p. 10), whereas several
category 2-hinds (with large home ranges)
did not return to the same area for a longer
period of time.

For the deer that returned to their home
ranges, 1 to 4 days elapsed before they did
so (Table 7). During their stay in the refuge
area, the patterns of movements were
mainly as usual, as they fed in open areas at
night, and took cover during the day. The
return to their home ranges lasted from a
few hours (JEPPESEN 1984, example 2) up
to several days or even weeks with stops on
the way.

After reacting to disturbances several red
deer continued to show increased move-
ments. Instead of the usual movements be-
tween the same feeding and cover loca-
tions, the deer made zigzag-movements
over large areas, often continuing for sev-
eral days, as examplified in Fig. 12. Thus,
during this period, they did not return in
the morning to the same location of cover,
they had left in the evening. This pattern of
movements is more similar to that of stags
in the area (see p. 16).

Movements after
repeated disturbances

Under repeated disturbances the reaction
patterns varied in individual deer, depend-
ing on the situation at the moment of dis-
turbance. If the deer sought cover within its
home range (category I-hinds), it did so in
a variety of places. Mostly it would be in
dense forest. But in flights out of home
ranges the goal of the flight was almost al-
ways the same for the individual deer, and
the actual flight-route was also often the
same (Fig. 13). Thus, the individual deer
nearly always used the same area for shelter
or refuge; an area which after repeated dis-
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Fig. 12. Increased movements during the days after disturbances (hunting) of hind nos. 201 B (dashed line) and

211 B (solid line); dates are indicated.

turbances the deer learns to know. Distance
from home range to refuge-area was for
some deer considerably longer than the dis-
tance to the nearest plantation.

During the hunting season red deer were
frequently disturbed (JEPPESEN 1987 a,b).
Hunting also took place in the refuge-
areas. Thus, most deer had larger ranges
during the hunting season as a conse-
quence of either: 1l)instant or ‘delayed’
flight to the refuge-area, and often also
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flight back, or flight to another locality; or
2) by reacting for a period after each dis-
turbance with increased movements (Fig.
12), the boundaries of home ranges being
crossed several times, so that all the area
over which the deer roamed had to be
regarded as enlarged home range.

But as is described below, the presence of
tourists also gives rise to many disturb-
ances, and thus changed movements and
enlarged home ranges of the red deer.
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Fig. 13. Flights out of home range (polygon) of hind no. 203 B (from South Vejers) caused by various human
disturbances. Both instant flight and “delayed flight’ were recorded. Refuge-area was situated in Oksby planta-

tion.

The impact of tourism
on the movements of red deer

During the Easter holidays several thou-
sand tourists arrive at their summer cot-
tages along the coast. Judging from the
number of caravans, many arrive in the
weekend of Palm Sunday and on the Wed-
nesday before Maundy Thursday. Within a
few days many people are hiking in the
forests, on forest roads and smaller tracks.
This especially applies to the plantations
along the west coast (Vejers and Keergaard,
see Fig. 1); but also large parts of the other

plantations are visited by people during all
the Easter holidays.

Normally deer in dense sections of the
forests accept people passing by on foot on
the forest roads, sometimes only 10-20 m
away. The deer also accept logging activi-
ties occurring close to their dense cover.

During Easter 1983 the locations of
radio-marked red deer were recorded from
Friday, March 25th (the weekend up to
Palm Sunday) until Thursday, April 7th,
when most tourists had left the area. In
Table 8 are shown the movements of four
red deer.
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Table 8. Increased movements of four red deer (1 o, 3 Q ), caused by the presence of tourists during a fortnight in Easter 1983 (March 25th - April 7th).

Locality Date
25.3. 26.3. 27.3. 28.3. 29.3. 30.3. 31.3. 1.4. 2.4. 34. 4.4. 5.4. 6.4. 7.4.
N. Vejers plantation 201 B—201 B—201 B--201 B 11B—211B—211B
211 B—=211B—211B—211B 409B 210B \
S. Vejers plantation 201 B 211 B
Kirkebjerge 211 B_ 201 B 11B/ 409B 210B 211B  2I11B
211 2108 210B
*210
Skolestykket 409 B 409 B—=409 210B 201 B
409 B 11 B
210B
Bordrup S. plantation 01 B 210B
11
10B /
409 B
Bordrup N. plantation 409 B 201 B 210 B /%01 B 21IB
Oksby plantation \ 409 B —409 B —409 B—409 B—409 B—409 B
Al plantation 409 B 409 B 201 B—201 B 201 B—=201 B

(Hind nos.: 201 B, 210 B, 211 B; Stag no.: 409 B)

* hind no. 210 B, a category 1-hind with home range in North Vejers, was only recorded from March 30th.
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Table 9. Ranges of three hinds during three fortnight periods. Due to the presence of tourists, ranges in Easter
1982 were larger than ranges during a comparable period without tourists four weeks earlier. During Easter
1983 ranges had been further enlarged. These data are, however, not directly comparable with 1982-data.

Red deer no. Range, ha
March 8th - 21st April 5th - 18th March 25th - April 7th
1982 1982* (Easter) 1983 (Easter)
210B 156 220 333
211 B 232 464 808
201 B 384 460 1,280

* 1982 - home range data (grid cell method) from Knudsen (1983)

During the first 3 or 4 days of the
fortnight-period nothing unusual was
recorded in the movements of the radio-
marked deer. But from the 5th and 6th day
five out of six radio-marked hinds in the
two Vejers plantations moved eastwards,
three leaving North Vejers and two remain-
ing in the eastern part of South Vejers. The
three hinds from North Vejers and a radio-
marked stag from Al plantation gathered in
the open areas between South Vejers and
Bordrup plantations, and were together for
two days (Table 8). After that they dis-
persed to different areas, some to North
Vejers, and returned later after varying
periods of time. During the second week of
the fortnight period several deer moved
much between different areas. The 6th
radio-marked hind in Vejers took flight
three times to Oksby plantation (hind no.
203B, see Fig. 13), from where she returned
after 1, 1, and 2 days, respectively. Two
marked hinds remained within their sum-
mer ranges in Bordrup plantation for the
entire Easter period. Only one showed reac-
tion to humans and it stayed south of her
usual cover in an impassable section of the
forest.

For the rest of the radio-marked red deer
in the area, especially in the northern part,
the pressure from tourists was small. Sev-

eral deer probably were not aware of the
tourists, as the deer stayed on the farmland
of Filse.

As is shown in Table 8 these four deer
very rarely stayed in one place more than
one day at a time, after they had left North
Vejers. This pattern of movements meant
that their ranges during this period - and
very likely for some time thereafter - were
much increased (Table 9). The compara-
tively small range size of hinds no. 203B
and 210B was due to the large distances,
they moved away from their home ranges,
viz. 4.5 km and 5.5 km, respectively, - thus
creating a range of elongated, but very nar-
row shape.

Observations revealed that many red
deer aggregated in the open areas between
South Vejers and Bordrup in ‘Kirkebjerge’
and ‘Skolestykket’. The four radio-marked
deer also repeatedly returned and stayed in
this area, often together. During the actual
days of Easter more than 200 red deer were
observed in Kallesmarsk moorland, dis-
persed along a wide front of 2-3 km. Thus
many deer left the dune plantations and
stayed in the open moors, in areas so far
away from public roads that they were
difficult to locate.

The patterns of movements during
Easter 1983 for the three hinds from North
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Vejers, dealt with in Table 8, correspond
with the patterns shown during Easter 1982
(KNUDSEN 1983). Also in Easter 1982 all
three deer moved eastwards and their
ranges were enlarged (see Table 9). Their
reactions to the presence of tourists were as
described for Easter 1983, just not so
pronounced. Observations in North Vejers
during Easter 1982 also revealed that the
deer were unusually uneasy during the day,
as they often passed roads and fire tracks in
a rapid pace (KNUDSEN 1983). The human
impact on the movements of red deer dur-
ing the Easter period in 1983 was even fur-
ther intensified, because of three large
orienteering events (with 2,300 participat-
ing runners in each race) from Maundy
Thursday to Easter eve: March 3lst: in
Keaergaard South plantation; April Ist: in
Bordrup/Oksby; and April 2nd: in Vregum
plantation (JEPPESEN 1987b). Observa-
tions and countings of red deer in these
plantations during the orienteering events
further elucidate the impact from tourists
on the distribution of red deer in the area.
In Kergaard South plantation (a near-
shore plantation) there were almost no red
deer, as only 13 were reported by posted
spotters, and 31 by the runners. On the
other hand about 150 red deer were spotted
in the open areas near Greerup lake be-
tween Keergaard and North Vejers, and
almost 200 red deer in the farmland at
Filse.

Bordrup plantation was crowded with
red deer on April 1st; the spotters reporting
139 and the runners 475. Many of the
animals were observed more than once but
at least 75 red deer took flight away from
Bordrup plantation during the event (JEP-
PESEN 1987b). The large number of red
deer in Bordrup at this time resulted from
influx of many deer living in Vejers planta-
tion that had been disturbed by the tourists
as well as many deer on the open moors be-
tween the plantations. The orienteering
event in Vregum plantation gave 68 obser-
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vations of red deer by spotters, while the
runners saw 193.

Thus, the presence of tourists in the Oks-
bol area in Easter 1983 displaced many of
the red deer in the plantations near the
shore eastwards, either to the neighbouring
plantations of Bordrup, Al, Vrggum, or to
the farmland of Filsg, - or to the interven-
ing open areas. The situation in summer
was probably similar, as few deer are seen in
the western part of North Vejers at that
time. Red deer are also scarce in Kaergaard
plantation during summer as most have
moved to the farmland of Filse.

The military does not practise during
Easter, because it is not possible to keep the
tourists out of the practise area. This is for-
tuitous as most of the red deer are unable to
use the open areas at night during several
weeks before and after Easter, because of
the military activity (pers. comm. .
HAuskov and J. ANDERSEN, plus own ob-
servations). Thus, roughly speaking, the
red deer have to stay within the forests dur-
ing several weeks before and after Easter,
whereas during Easter they are forced to
stay away from the near-shore plantations.

In Easter 1980, there were also a lot of
tourists in the Oksbgl area with associated
large orienteering events in Keergaard and
North Vejers plantations (JEPPESEN
1987b). At that time many red deer in these
plantations were observed leaving during
the orienteering events. This means that the
red deer had not left these plantations near
the shore in advance, due to the presence of
tourists. Thus the red deer did not react as
drastically to the pressure of tourists in the
near-shore plantations in 1980 as in 1983.
In 1980 they stayed in these plantations.
This must be viewed in connection with a
very drastic increase in hunting pressure
during the first half of the 1980’s, in the
number of red deer killed per year in the
area, - and in the number of days hunting
took place in the area (JEPPESEN 1987a).
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Discussion
Home range and movements

All terrestrial mammals spend their lives in
a confined area that forms the individual’s
home range (JEWELL 1966). Fundamental-
ly the home range is an area with a certain
productivity that meets the energy require-
ments of the individual, or group, that oc-
cupies it (MCNAB 1963, JEWELL 1966). The
individual that lives in a home range
benefits by a relatively stable and predict-
able habitat structure in different seasons
(food and cover).

Home range size is determined by the
size of the animal and its energy needs
(MCNAB 1963, MACE & HARVEY 1983), by
the distribution and quality of food, and by
the population density (JEWELL 1966,
SANDERSON 1966, CLUTTON-BROCK &
HARVEY 1978). It is also influenced by the
reproductive strategy especially in males
(territorial vs. non-territorial species). The
degree of persecution and disturbance, and
the distribution of cover are further fac-
tors, influencing the home range size.

The annual or seasonal category-1 home
ranges for hinds in the Oksbol area (the
‘natural’ situation, see Table 2) are larger
than the home ranges of red deer on the
Scottish island of Rhum (CLUTTON-
BROCK et al. 1982), and of red deer in the
Alps (GEORGII 1980a), but much smaller
than the range of red deer in the Scottish
highlands (STAINES 1974). These differ-
ences in home range size within the same
species are usually due to differences in
habitat structure with regard to the distri-
bution of preferred food and shelter
(STAINES 1974). Category-2 hinds in Oks-
bel have large home ranges of the same size
as red deer in the Scottish highlands. But
except for hind no. 202B (Fig. 4), the large
size of home ranges of category-2 hinds is
due to the reactions of the deer to human
disturbance. The movements of hind no.

202B are likely to be comparable with the
movements of Scottish deer, as her
preferred habitat was the open grass plains
and heather moors, and rarely the large
plantations.

There is a large element of tradition in
the movements of deer (STAINES 1974,
1977). Individuals use the same seasonal
home range in successive years (GEORGII
1980a). As also BLANKENHORN et al.
(1978) and GEORGII (1980a) found in red
deer in the Alps, some of the hinds in Oks-
bel have one annual home range, whereas
others shift periodically and traditionally
between a summer- and a winter range
(either separate or overlapping). A radio-
marked (hind no. 404B) from Oksbel that
migrated 25 km between her summer- and
winter range, showed the same migration
pattern as red deer in Switzerland
(BLANKENHORN et al. 1978) and popula-
tions of North American elk (Cervus
elaphus  canadensis) (KNIGHT 1970,
CRAIGHEADet al. 1972). Finally, there were
also, as described in red deer by BLANKEN-
HORN et al. (1978) and GEORGI &
SCHRODER (1983), a few marked deer, that
emigrated from the Oksbgl area to planta-
tions in the middle of Jutland. These were
mainly young stags (2%2 - 3%2 years old)
and were recorded up to 100 km away.

It is well-known that stags often leave
their home range, and may wander several
km away, and appear in rutting grounds
that may be the same from year to year
(DARLING 1937, LINCOLN et al. 1970,
STAINES 1974, GEORGHI & SCHRODER
1983). This has also been observed in iden-
tifiable stags in the Oksbgl area. On the
other hand, the fact that hinds may leave
their home range to stay in a rutting
ground, as it happens in the Oksbegl area
(Table 4, Figs. 4, 11), has not been recorded
earlier elsewhere. That they do so, is prob-
ably due to the rutting grounds being dis-
persed in or adjacent to the open land, so
that not all hinds have a rutting ground
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within their home range. This especially
applies to hinds feeding in the privately-
owned farmlands. In these areas harems
and actual rutting grounds are very rare or
absent.

The mean daily range of hinds in the
Oksbal area is larger than that of hinds in
the Alps (GEORGII 1980a), and the daily
distance that the Oksbel-hinds move is
longer than in red deer on Rhum which
during winter move daily 1.8 km and dur-
ing summer 3.0 km (CLUTTON-BROCK et al.
1982). The daily distance of Oksbegl hinds
falls within the daily distance recorded in
elk (CRAIGHEAD et al. 1973, LIEB 198la,
BOWYER 1981).

The sparce information about home
range and movements of stags in Oksbeal is
in accordance with information given by
GEORGII & SCHRODER (1983) on move-
ments of stags in the Bavarian Alps ( the
day-to-day movements of which are rather
unpredictable. There the home range of
stags is also larger than of hinds (GEORGI!
1980a, GEORGIHI & SCHRODER 1983). The
home range size of stags in the Oksbeol area
is, however, much larger than of stagsin the
Alps, and is more in agreement with the size
of 3,850 ha, over 8 months, that AN-
GIBAULT et al. (1985) found for one stag in
France. DARLING (1937) found that the
Scottish highland stags were more wide
ranging than hinds. AHLEN (1965) also
mentioned that stags covered much larger
areas than the hind-groups, and that the
hinds occupied the optimum areas. This
corresponds with stags in Oksbel remain-
ing mainly within the forests both day and
night (JEPPESEN 1987a). On Rhum the
home range of hinds is larger than of stags
(CLUTTON-BROCK et al. 1982).

Together with habitat use, home range,
and movements, activity patterns provide a
good insight into the overall ecology of a
species. The relatively few activity studies
existing on cervids all give evidence of a bi-
modal pattern with two peaks of activity at
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dusk and dawn, respectively (for refer-
ences, see GEORGI1(1981) and CEDERLUND
(1981)). Red deer hinds in Oksbgl do not
constitute an exception in this respect. The
daily cycle of light and darkness acts as a
so-called ‘Zeitgeber’ that synchronizes the
animals’ activity patterns to the rhythm of
the day.

Red deer in the Oksbel area are mainly
active at night, and this is closely related to
their need for shelter during the day, as
shown by their use of habitat. It is the food
(and shelter) that determines daily and
seasonal red deer distribution (STAINES
1974). Activity patterns and movements of
red deer hinds in Oksbel reflect the separa-
tion of areas of food and shelter. Freedom
from disturbance that is provided by forest
cover is one of the most important factors
determining movements and location of
red deer during day time (STAINES 1974).
Thus, red deer hinds in the Alps are nor-
mally active at night whereas they are inac-
tive and stay in cover during the day; appar-
ently an adaptation to human disturbance
and hunting. Only in summer when the
deer stay in the alpine highland, with food
and shelter evenly distributed does the ac-
tivity pattern diverge from this, with activi-
ty periods evenly distributed during day
and night (GEORGII & SCHRODER 1978,
GEORGII 1980a, b, ¢, 1981). In the un-
disturbed population of red deer on Rhum
movements of deer in the area are largest
during the daylight hours (CLUTTON-
BROCK et al. 1982), and the same has been
registered in elk (CRAIGHEAD et al. 1973,
LIEB 1981a).

The recordings of activity of red deer
hinds in Oksbel are too sporadic to show
seasonal variation in daily activity. The
length of activity periods in different sea-
sons shows, however, the same tendency as
in red deer on Rhum (CLUTTON-BROCK et
al. 1982), with long activity periods during
winter, and short during summer. This is
contrary to what GEORGI! (1981) found in
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red deer hinds in the Alps, but the pattern
there is probably atypical, because of their
attachment to winter feeding stations.

Among cervids in the northern
hemisphere metabolic rate and food intake
decline during winter which is associated
with weight loss (for references, see
CLUTTON-BROCK et al. 1982). Deer con-
serve energy during winter by reducing ac-
tivity and movements within a restricted
home range (CRAIGHEAD et al. 1973,
MOEN 1976, GEORGII 1980a, GEORGII &
SCHRODER 1983, CEDERLUND 1981, LIEB
1981a,b, CLUTTON-BROCK et al. 1982). The
presence of snow especially reduces activity
and home range (RONGSTAD & TESTER
1969, DROLET 1976, GEORGII 1980a, GE-
ORGII & SCHRODER 1983, CEDERLUND
1982, BUTTNER 1983). This explains the
small range that hinds no. 201B and 211B
had in the winter 1981/82 (see p. 11), as this
was the only winter during the study period
with a considerable amount of snow.
GATES & HUDSON (1979) have shown that a
‘thermoregulatory penalty’ increased with
increased activity in elk exposed to cold,
the converse is that an energetic advantage
can be obtained by reducing activity as
much as possible in winter.

This is contrary to the recordings of
home range size of red deer hinds in Oksbel
where winter ranges in most cases were
much larger than summer ranges. These
large winter ranges must be seen in connec-
tion with the reactions of deer to human
disturbances.

Human disturbances

When red deer in open habitat in the Oks-
bol area are alerted by an approaching car
or person they react by crowding together
while focusing their senses on the source of
disturbance. After a short time, that is from
a few seconds to several minutes, the lead-
ing hind initiates flight from the area. The
rest of the deer then follow her immediate-

ly. Red deer alerted within the forest take
cover instantly.

The flight distance for a species (‘the dis-
tance to which a person can approach a
wild animal without causing it to flee’
(ALTMANN 1958)) varies with a seasonally
changing threshold of sensitivity due to
reproductive and nutritional status. It
varies also due to type of habitat, and to the
specific experience of the individual or the
group (ALTMANN 1956, 1958). For
example, the flight distance is longer in
blesbok females (Damaliscus dorcas phil-
lipsi) during the first 2 to 4 weeks post par-
tum (ROWE-ROWE 1974). Alarm and flight
distances in June were longer in groups of
chamois (Rupicapra rupicapra) with many
kids (and thus a higher number of mothers
on the alert), in comparison with groups
with a small number of kids (CEDERNA &
LOvVARY 1985). Moose cows with calves
that are old enough to follow their mother,
also have longer flight distances, whereas
the flight distance is short when the moose
cow hesitates to leave her concealed new-
born calf (ALTMANN 1958).

Sensitivity also may vary between the
sexes. In red deer hinds are generally more
wary than stags (MITCHELL et al. 1977).
This also applies to a Danish population of
roe deer (ANDERSEN 1953) where the per-
centage of females became still larger,
when the population was heavily persecut-
ed, because the males were less wary than
the females, and thus were killed first.
Reactions to dogs and ranching operations .
showed that white-tailed deer reacted
differently, dependent on sex; the males
usually reacted with a long, straight flight
out of home range whereas the females
usually followed a circuitous escape route
that began and ended within their home
range (SWEENEY et al. 1971, HOOD & IN-
GLIS 1974).

Humans usually can approach closerina
car than on foot, before flight is released in
white-tailed deer (KUCERA 1976), elk
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(ScHULTZ & BAILEY 1978) and roe deer
(STRANDGAARD 1972). Also flight distance
and escape routes in roe deer (NASLUND
1979) and white-tailed deer (ECKSTEIN et
al. 1979) are shorter when disturbed by
snow mobiles than by skiers. Flight dis-
tance is shorter during the night than dur-
ing the day (STRANDGAARD 1972,
ScHULTZ & BAILEY 1978, ECKSTEIN et al.
1979). There is also individual variation
within a population in their reaction to dis-
turbance (STRANDGAARD 1972 for roe
deer).

Cervids appear to have a strong attach-
ment to their home range. STAINES (1977)
found that when red deer were disturbed at
the edge of their home range they always
ran back towards the centre of the range.
Red deer in the Oksbel area often took
evasive actions during drive hunts in order
to stay within their home range (took cover,
or moved in the opposite direction of the
beat) (see JEPPESEN 1987b)). GEORGI
(1980c) found that when red deer were
deliberately startled they did not leave their
home range. White-tailed deer that were ex-
posed to heavy hunting pressure, stayed
within their home ranges (MARSHALL &
WHITTINGTON 1968), and DASMANN &
TABER (1956) could not drive black-tailed
deer out of their home ranges by means of
dogs. In Sweden moose were not driven out
of their home ranges during drive hunts
(ALMQVIST & SANDBERG 1979).

In some situations dogs have been able to
chase white-tailed deer several kilometres
from their home ranges (MARCHINTON et
al. 1970, CORBETT et al. 1971, SWEENEY et
al. 1971, GIPSON & SEALANDER 1977), and
the same applies to roe deer (NASLUND
1979). In the vast majority of cases the deer
returned to their home ranges within 24
hours after the disturbance; although a few
deer have remained away for up to 7 days
(CORBETT et al. 1971). Radio-marked roe
deer in Denmark that left their home
ranges when exposed to battues and orien-
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teering events, always returned within 7
hours (JEPPESEN 1987¢). Red deer in the
Oksbgl area showed analogous reaction
patterns following an instant flight out of
home range and in far the most cases the
deer returned within 4 days (Table 7). The
same was seen in red deer that reacted with
a ‘delayed flight’ (see p. 19). ‘Delayed
flight’ seems, however, not to have been
described earlier in cervids.

In Oksbel flight out of home range,
almost always ends in a ‘refuge-area’. It
seems advantageous that red deer are able
to flee to specific refuge-areas where they
can stay for some days free from repeated
disturbances. Presumably refuge areas are
learned by the calf when it accompanies its
mother in flight from the home range.

Increased movements in an enlarged
home range as a reaction to disturbance
seem to be a general behavioural adapta-
tion in cervids. It has been recorded in red
deer in the Oksbgl area as a reaction to hu-
man activities such as hunting, orienteer-
ing and tourism. It has also been recorded
in male white-tailed deer as a reaction to
ranching operations (HOOD & INGLIS
1974), and as a reaction of white-tailed deer
to snowmobile traffic (DORRANCE et al.
1975). White-tailed deer also increased
their movements when exposed to intensive
hunting pressure (MARSHALL & WHIT
TINGTON 1968). Elk also increased their
movements as a reaction to seismic activi-
ties (KNIGHT 1981), and elk calves moved
over larger areas as a reaction to surface-
mining activities and direct human disturb-
ances (KUCH et al. 1985).

Increased movements in an enlarged
home range may be advantageous in that
the deer learns to know a larger area, and
therefore rarely is forced to move into total-
ly unknown terrain. When it is moving
much, it is also difficult to track. But often
the deer have to leave preferred areas, and
the negative effect of increased energy ex-
penditures as a result of the increased
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stress-level, and the increased movements
and flight may be considerable. As stress
factors are cumulative (BAILEY 1984), the
effect presumably could be fatal in periods
that for other reasons are critical (for
example severe winter, breeding season, -
see also GEIST (1975)).

Wild ungulates are able to learn and
respond, on the basis of their past ex-
perience (GEIST 1971a). They generalize
from one stimulus to classes of similar
stimuli (GEIST 1971a), - for example, they
easily become accustomed to predictable
events that are at first alarming, but are not
followed by painful events, such as highway
traffic (GEIST 1971b). The behaviour of un-
gulates toward human beings is largely a
consequence of our behaviour towards
them; they are as ‘wild’ as we teach them to
be (GEIST 1971a).

Most species become tolerant to humans
if their activity is regular and not in direct
conflict with them (STAINES 1974). Elk,
that experienced little or no hunting, were
very visible and accepted most human ac-
tivities, such as road traffic and tourists
(ScHuLrZ & BAILEY 1978). BEHREND &
LUBECK (1968) and GRAU & GRAU (1980)
showed that white-tailed deer on unhunted
areas allowed humans to approach closer
than did deer on areas where hunting was
permitted.

During hunting seasons the flight dis-
tance in cervids is longer than in the rest of
the year, the deer become more attentive
and wary, and stay in cover in dense forest,
or leave preferred areas. This has been
recorded in red deer (BATCHELER 1968,
DouGLas 1971, STAINES 1977), elk
(McCULLOUGH 1969, IRWIN & PEEK 1980,
MORGANTINI & HuUDSON 1980, LIEB
1981a), white-tailed deer (BEHREND & LU-
BECK 1968, SPARROWE & SPRINGER 1970,
ROSEBERRY & KLIMSTRA 1974, GRAU &
GRAU 1980), black-tailed deer (Odocoileus
hemionus) (DASMANN & TABER 1956),
moose (ALTMANN 1958), and roe deer (AN-

DERSEN 1953, BUTTNER 1983). It is also the
case in red deer in the Oksbgl area, where
fewer deer feed in open areas during the
hunting season (JEPPESEN 1987a).

As mentioned earlier red deer become
nocturnal when exposed to heavy hunting
pressure (BATCHELER 1968, DOUGLAS
1971, GEORGI1 1980a). This is a general fea-
ture in the behaviour of many species when
heavily hunted (CLOUDSLEY-THOMPSON
1960). This may be a short-term adaptation
(=reversible), as was seen in chamois and
red deer (DOUGLAS 1971), which, two years
after intensive hunting ceased, returned to
their preferred habitats and recommenced
diurnal feeding on open grassland.

In the Oksbgl area the hunting season
lasts from September to January; a lot of
tourists are present in Easter, Whitsun, and
during summer (June-August); occasional-
ly a large orienteering event takes place;
and the military practises in part of the
open areas. Thus, the red deer have to
respond to a variety of human activities
throughout the year. It is the accumulated
effect of all human activities that deter-
mines the behaviour of deer in an area. But
when hunting becomes intense, as it did in
Oksbael at the end of the study period, the
deer become very wary. They are not able to
distinguish hunters from other humans,
and therefore they react strongly to humans
in their area. This is illustrated in the differ-
ent reactions of red deer in Oksbal to
tourists in Easter 1980 and in 1983, viewed
inrelation to the large difference in hunting
pressure, which was ‘normal’ in the season
1979/80 and heavy in 1982/83. In Easter
1980 the deer did not leave the near-shore
plantations while the tourists were present.
But in Easter 1983 the deer were more dis-
turbed by the tourists and left the near-
shore plantations. As is described by JEP-
PESEN (1987Db) large orienteering events are
the most violent disturbance that the deer
are exposed to, and thus this adds to the
wariness of deer caused by hunting.
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The disturbance that the individual red
deer in the Oksbol area is exposed to varies.
It depends on the location of their home
ranges in relation to human activities and
the response of the individual deer varies
due to its past experience and its tempera-
ment.

In the plantations in the Oksbel area
bark-stripping by red deer occurs. This is
accepted by the forest management, as
most of the plantations serve to stabilize
the sandy soils and protect them from wind
erosion. They are not of commercial im-
portance for wood production. Recordings
by VAN DE VEEN (1979) and PRIOR (1984)
have shown that red deer when forced by
disturbance to stay in dense forest cause
damage by bark-stripping. Frightened

Dansk resumé

animals stop ruminating and consequently
rumen pH will drop (acidosis), which may
cause the rumen epithelium to become
damaged (ruminitis) (CHURCH & HINES
1978, VAN DE VEEN 1979). Consumption
of bark appears to cure acidosis (VAN DE
VEEN 1979).

In the Danish cultivated landscape there
is a need for control of the number of red
deer, because of the damage they can cause
in the forests and in the farmland. The
most considerate way of hunting red deer
would be to aim at an annual shooting cull
that keeps the population at a stable level.
Thus, periods of exceptionally heavy hunt-
ing pressure causing the stress-effect as ex-
perienced in the survey area in 1982/83
could be avoided (see p. 6).

Indvirkning af menneskeskabte forstyrrelser p4 home range, beveegelses-
og aktivitetsmenster hos krondyr (Cervus elaphus) i Oksbel omradet

Danmarks sterste bestand af fritlevende kron-
dyr (Cervus elaphus) lever i klitplantagerne og
de omgivende militeere hedearealer ved Oksbgl i
Vestjylland. I perioden 1980-84 er der i omradet
(175 km?) foretaget undersggelser over krondy-
renes home range, beveegelses- og aktivitets-
monstre, set i forhold til forskellige menneskeli-
ge friluftsaktiviteter. Undersagelserne er isser
baseret pa 2.914 positionsbestemmelser af 18 ra-
diomaerkede krondyr (15 hinder, 3 hjorte, se
Tabel 1), og der er tillige benyttet automatisk ak-
tivitetsregistrering (Fig. 10).

1 lgbet af undersegelsesperioden steg jagt-
trykket i omradet drastisk fra et »normalt« jagt-
udbytte af bestanden pa 25% i 1981/82 til 60%
i 1984/85 (se JEPPESEN 19872). Som en tilpas-
ning til jagten er krondyrene i Oksbel omradet
hovedsagelig nataktive, mens de om dagen op-
holder sig i deekning i tykninger i skoven.

Hos hinderne er der foretaget en inddeling i:
Dret stabile beveegelsesmenstre indenfor rela-
tivt sm& home ranges (Tabel 2), og 2)hinder med

32

mere varierende beveegelsesmeanstre i ofte meget
store home ranges (Tabel 3). Arligt home range
i kategori 1 var gennemsnitligt p& 257 + 28 ha,
mens det drejede sig om op til 3-4 tusinde hektar
i kategori 2. Her skyldtes de store home ranges
dog, for langt de fleste hinder, indvirkningen af
menneskelige forstyrrelser.

Nogle hinder havde ét arligt home range,
mens andre blev registreret i et sommer-range
(hvor de sogte fode pa greesarealer) og et vinter-
range (lyng-arealer). En enkelt radiomeerket
hind vandrede i april (i de to ar hun blev registre-
ret) 25 km nordp4, og vendte tilbage i september.
Nogle fa radiomeerkede hjorte udvandrede. - En
del hinder sogte i oktober til brunstpladser
udenfor deres home range (Tabel 4, Fig. 4, 11).

Kun en mindre del af de arlige eller sseson-
maessige home ranges blev benyttet indenfor &t
dogn. Dagligt home range var i 38 tilfeelde 44,5
+ 10,2 ha (Fig. 5).

Hjortenes bevaegelsesmonster er meget for-
skelligt fra hindernes. Hjortene opholdt sig ho-
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vedsagelig indenfor skovenes graenser og bevae-
gede sig neermest siksakkende gennem sterre
arealer end hinderne (Fig. 9).

Der er beskrevet folgende reaktionsmenstre
hos krondyrene overfor forstyrrelser foranledi-
get af jagt, orienteringsleb og turisme: soge
daekning; wojeblikkelig flugt; og »forsinket
flugt«, hvor dyret bliver i deekning til merkets
frembrud, hvorefter det i ly af morket i hastigt
tempo flygter til en naboplantage. Den gen-
nemsnitlige flugtdistance var pa 3.569 + 396 m
(Tabel 7), den leengste pa 8.000 m.

For kategori 1 hinderne, med sméa home ran-
ges, varede det fra 2 dag til over en uge, inden de
vendte tilbage til det sted, hvorfra de var jaget
vaek (hyppigst 1-4 dage, Tabel 7). Kategori 2 hin-
derne, med de store home ranges, vendte ofte
forst tilbage leenge efter (over en uge senere).

Ved gentagne forstyrrelser flygtede kategori 1
hinder naesten hver gang til et for det enkelte dyr
ganske bestemt tilflugtsomrade (Fig. 13). Flere
af hinderne (iseer i kategori 2) reagerede pa for-
styrrelser med et steerkt udvidet bevaegelses-
monster (Fig. 12), og i perioder med gentagne
forstyrrelser, som i jagtseesonen, strejfede disse
dyr over store arealer. Deres home range blev,
som folge af det foregede jagttryk, forsterret
betydeligt.

Hvert ar i pasken er der en massiv turist-
invasion i Oksbel omradet. I 1983 bevirkede
denne, at flere af de radiomeerkede dyr beveaege-

Pes3woMe Ha DYCCKOM fA3HKE:

CaMag MHOI'OUNCJIeHHAA JAaTCKadA HONyndAuus

XMBYNMX Ha Boje GnaroponHux oneneli (Cervus

elaphus) o6uTaeT Ha 3ACAKEHHHX JIECOM NKHAX

¥ OKDYXAWWKX ¥X BOEHHHX IOAMTOHAX HA ny-
cromu y r. Okc68ns B 3ananxoi Wrnannuu. B
nepuonme ¢ 1980 mo I984 r. B vrom palione
(175 KM2) NpPOBOAKAMCE MCCNEeNOoBaHuA "co6-
CTBEHHHX nacTéum", pexuMa NepelNBUXeHus U
AKTMBHOCTHM OJeHell, C TOUKM 3IPEHUA UX 3Ia&ABH-
CUMMOCTHM OT DA3HHX BMIOB UejoBeuecKoit mes-
TenBHOCTH Ha OTKDHTOM Boanyxe. MccnmemoBa-
HYUA B OCOGEHHOCTH OCHOBaHM Ha 2.9I4 onpe-
LeneHuAX MecToHaxoxyeHus 18 oneHeil, nome-
yeHHHX pagnuonepenartumkamu (IS5 nane#t, Tpex
caMios, cm. Tadén. I), a kpoMe TOILO IpUME-~
HAfaCh ABTOMATHUECKAd DerucTpaunsd ZKTUBHO-
ctu (Pur. I0).

de sig over et storre areal med foreget intensitet
(Tabel 8). Deres stress-niveau var heevet som i
jagtseesonen. P4 grund af turisternes tilstede-
veerelse flyttede en stor del af krondyr-bestan-
den i de kystneere plantager (Keergaard, Vejers)
pstpa til naboplantagerne eller til de &bne area-
ler imellem. Der var derudover tre store oriente-
ringsleb (med 2.300 deltagere hver gang) i pa-
sken 1983, hvilket forarsagede voldsomme for-
styrrelser af krondyrene (se JEPPESEN 1987b).
Tre ar for, i pasken 1980, var dyrene ikke s&
skreemte af turisternes tilstedeveerelse, og de
forlod ikke de kystnaere plantager.

Konklusionener, at dyrenei 1983, p& grund af
det store jagttryk i seesonen for pasken 1983 (i
forhold til fer pasken 1980), var mere skraemte
af mennesker generelt. Dyrene kan ikke skelne
jeegere fra andre mennesker og reagerer derfor
steerkere overfor alle mennesker i deres omréde.
Omvendt leerer dyrene i omrader uden jagt (og
store orienteringslob), at mennesker er ufarlige.
I det danske kulturlandskab er det ngdvendigt
at holde antallet af krondyr i de forskellige be-
stande pa et stabilt niveau for at begraense ska-
der pa markafgreder og i skovene. Den mest
hensynsfulde made at drive jagten pa vil veere at
tilstreebe en jeevn arlig beskydning af bestan-
den. Herved undgas unormalt hgje jagttryk i
perioder, og man undgér den stressende effekt,
som sas ved den forggede jagtintensitet i
1982/83 i forspgsomradet.

B TeuyeHMe NepMONa UCCHENOBaHMsA B palioHe
pe3Ko NOBHCHAACH WHTEHCHBHOCTEL OXOTH, C
"nopManbHOR" oxoTHuMube#f moGHYM, COOTBET-
cTsywmedi 25% nonmynsuuu B cesoHe 198I/82 r.
no 60% B cesoHe 1984/85 (cu. UENIECEH
1987 a). HpucnocolnAACE K OXOTe, ONEeHM B
palione OkcGEnp rnaBHEM OCpPA3IOM AKTUBHH
HOUBW, & AHEM CKDHBAWTCA B necHO! uyame.

¥ naneii npoBeneHo nompa3mesesue Ha
I) ROBONBHO MOCTOAHHHE DEeXMMH MepeNBUREHUR
B mpenenax CpaBHUTenbHO HebonsmuX "colCT-—
BeHHWXx nacroun” (Tacén. 2), u 2) naHu ¢ 6o~
fee DPA3HOOCDASHHMN DeXHMaMH IepeABuXAeHud
00 YACTO OueHB OCWUPHHM "COGCTBEHHHM HaCT~-
Suuwam” {Tadn. 3). Nnomams rojosoro "colcr-
BeHHOro nacrouma" naHell kareropuum I B

cpenHem cocTaBnana 257 + 25 ra, Mexny Tem
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KaK y KaTeropuu 2 OHe cocTasiana no 3 -4
THCAY rexkTapoe. OnHako, 3TM OCWHDHHE
nnomany "coGCTBEHHHX macTOum” Yy MOL&BIAN-
mero GONBEMHCTBA NaHei o0BACHANMCEH BOInel-
cBieN BHBBAHHHX UENOBEKOM HapymeHu# NOKOd.
¥ HexoTopux naHei Gumo ronoBoe "coGeT-
senHoe nactlume’, a mpyrue OHaM 3IaperucTpu-
pOBaHH Ha ONHOM JIeTHeM nacriume (rme oHm
NAacnUCH HE TPABAHMCTHX MDOCTDAHCTBAX), U
Ha #pyroM suMHeM (3aDOCHMM BEPecKOM). Onna
MoMeueHHas DAaNMONePEeNaTUMKOM N8Hb B anpene
(B mByX romax, B KOTOPHX OHa OHna 3aperu-
cTpupoBara) yuna Ha 25 KM Ha cCeBep, X BO3-—
BpaTHiack B ceHTACpe. HemHorme #u3 noMedeH-
HHMX DaIKONepeNaTunKoM OJeHel-caMuoB yunu
ua palioHa. MHorue nanm B OxkTsilpe nepexo-
OMIM HA MecTa Teuku BHe MX "COCCTBEHHHX
nacroum" (Taén. 4, dur. &4, II).

B TeueHMe CYTOK NCIONB30BAnNach TONBKO
HeGonbmas 4ACTh TONOBHX WM CEBOHHHNX "col-
crBenHHX nacTOum". Inomans “COCCTBEHHOTO
nactbuma® 8a gens B 38 cnyuaaX CcoOCTaBAANA
44.5 + 10,2 ra (®ur. 5).

PexyM NepenBUAeHUA OJEHe}#-CamluoB CUNBHO
OTNMUAETCA OT pexuMma naHeif. Camusl TI3BHHM
o6pas3oM Hepxanuch B Ipenejax JlecoB, ¥
flepenBUTAIUCH KAK-TO 3UI38T000pa3HO IO
Gonee OGHMDHHM MNPOCTDAHCTBAM, UEM J&HU

(dur. 9}).

OnMCHBAWTCA Clenyomue HEOOWHAKOBHE De-
akuMu OsieHeld Ha HaApPyWEHMSA WX IOKOA, BH-
3BaHHHE OXOTOM, cocTA3aruAMM B Oere 10
necy ¥ TYPMCTaMH: YXOOAT B YJKDHTHE; Hemel-
nesHo yGerawr; "yGerawr ¢ sanosnaxnes”,

T. e, XUBOTHOE OCTaeTCA B YJKPHTHM A0 Ha-

CTYMNEHAR TEMHOTH M 3aTeM, CKDHTOE TEeMHO-
Tol, GHCTPO yOeraeT B cocenHuit nec. Cpen~
Hee DACCTOAHNE CETCTBA COCTABAANO 3.569 +

396 u {Ta6n. 7), a camoe pmanexkoe = 8.000 u.

Y nameit xareropuu I, ¢ HeSonmbmuuu "cob-
CcTBeHHHMKM nacTOumamu", mpoxomuno or 1/2
nHs no nenoff Hemenu RO MX BOSBPAWEHHUS Ha
MECTO, ¢ KOTOPOTO MX yruanu (uame Bcero or
I no 4 nueii, Ta6n. 7). Jlanu wateropun 2, C
oGmupHNMu "COCCTBEHHHMM nacTOumamu”, 4acTo
BO3BPaAMANMCH TONBKO MO MCTEUSHUM AOATOrO
BpemeHy (nonbme Hemeny).

IIlp¥ HEeONHOKPATHHX HapyWeHUAX NOKOs, JaHu
xaTeropuy 1 mouTy kaxnui pas yCeranu B
OLOMH M TOT-Xe ONpejnesyeHHH# YUACTOK, CIYRMB—
unit yGexumen kaxmoii ormensHod ocobu (@ur.
I3). HexoTopsie naHu (OCOCEHHO KATErOpMH 2)
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pearupoBany Ha HAPYWEeHMs IMOKOA CUNBHO
pacHUPEHHHM DeXUMOM NepenBHXeHN: {Pur. I2),
¥ B NepHONAX C HEONHOKPATHHMM HADYUEHUAMN
OKOf, HANp. B Ce30HE OXOTH, 3TU XUBOTHHE
CKUTANMCH 10 OCLUDHHM NPOCTPAHCTBAaM. Benen-—
CcTBYE NOBHWEHHO! MHTEHCUBHOCTH OXOTH MX
"sofcTBEeHHOe nacToume’ BHAYUTENbHHO pacCUu-

pANOCH.

Kaxpuit rom ua nacxe B pafione OxcGéns
NDORCXOINUT MACCOBOE BTOPKEHUE TYPUCTOB. B
1983 r.
X3 TOMEUYEeHHHX DaNNONepeNaTUMKaMH RUBOTHHX

3TO HPUBEIO K TOMY, UTO HEKOTOpHe
Gonee MHETEHCUBHO Nepensuranuch mno Gonee
o6umproMy npocrtpancTBy (Tadn. 8). YpoBeHs
UX PASADAKEHHOCTU ONJ TAKAM—XKe MOBHMEHHHM,
KaK B CEe30HEe OXOTH. BCnencTBue HPUCYTCTBUSA
TypUCTOB COMNBWAA YACTh NONYNAUMU Gnaropom-—
umx oneuneil us Cnuxaliinmux Kk MOpcKoMy Gepery
necor (Kopropm, Beitepc) nepemma B cocenHme
neca BOCTOYHEE MX, MM HA OTKDHTHE MNpPO—
cTpaHcTBa MeXHy necauu. Kpome TOro, Ha
nacxe I983 r. cocrosnuch TpH COABLUUX CO-
crasaHuf B Gere mo necy (kaxpoe ¢ 2.300
yuacTHMKAMM), BHIBABUME CTPAmHHE HADPYLEHUA
nokos oneneit (cwm. WENNECEH I987 ¢). Tpu
rona Mepen 3TUM, Ha nacxe 1980 r., XUBOT~—
Hie OHJM He TAK CMIBHO MCIOYIaHW NpuCyT-
cTBUMEM TYDMCTOB, ¥ HE OCTABRANHU SnuKaiunx

K MODK JIECOB.

#3 aroro crnenyet, 4TO KUBOTHHE B 1983 r.
BCNencTBHEe MHTEHCUBHON OXOTH B Ce&30HEe Nepex
nacxolfi 3Toro roja (MmO CPABHEHUK C CE30HOM
nepexn nacxoif I980 r.) B olmem cunsiee Go-
anucs nonef. XUBOTHMe He MOLYT Da3INNYaTh
OXOTHMKOB OT LDYTHUX nkuelt, ¥ HOSTOMY CUIb-
Hee pearupyoT Ha nwlux noneli 3 ux paitone.

U HaoGopOT: XMBOTHHE B palionax 6e3 OXOTH

(# Gea Sonpmux cocTA3anuii B Gere no necy)
coo0pa3nny, UTO ANAM HE ONAacHH. B naTckoit
KyABTYpPHON cpesie, UMCNEHHOCTH PAJHHX HO-
nynAuuii oneHeil HEOOXOmNMMO MOALNEPAMBATE Ha
[IOCTOAHHOM YPOBHE, UTOGH OIDPAHMUMTH Bpel,
npUuMHAEMHA MMM 3J8KOBHM KYNBTYPEaM ¥ JiecaM.
CaMpld BHMMATEJBHHM K OJIEHAM IIODANKOM Bene-
HUA OXOTH OHJIO-OH CTDEMJIeHMEe K NONYYeHUNn
HOCTORHHOTO €XerONHOro KONKYeCTBa yOMUTHX
XABOTHHX. OTUM OHI0-GH BOBMOXHO U3CeraTs
[HepUONMUECKUX HEHODMAIBHHX NOBHUEHNN
MHTEHCHUBHOCTM OXOTH ¥ TOTO MNOBHINEHHOTO
pasnpaxapmero adpexra, roTopuili HaGnwzaT~
cH B MCCHeNOBAHHOM pAaiioHe Mp¥ NOBHmeHHOR
UHTeHCHBHOCTM oxorn B I1982/83 r.
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