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Abstract

Johnny Lund Jeppesen, 1987: The Disturbing Effects of Orienteering and Hunt-
ing on Roe Deer (Capreolus capreolus) . Dan. Rev. Game Biol. 13 (3).

During 1980-84 reactions of roe deer (Capreolus capreolus) to orienteering
events and hunting were recorded using direct observation and radiotelemetry.
Roe deer fled into cover (X = 432 m) during small orienteering events (below 100
runners), and usually stayed there. Disturbing effects of orienteering activities
were greater in March than in June, mainly because the visibility in deciduous
forests is greater in March. Orienteering events in June, however, are not advisable
because this coincides with parturition in roe deer. Deer were forced from cover
and fled a longer distance (X = 847 m) during battues and drive hunts. Roe deer
moved from home ranges during both forms of disturbance and stayed from 0-7
hours at the refuge-area, before returning, typically at nightfall. It is least dis-
turbing to roe deer to arrange large orienteering events in July-August. Further
recommendations concerning orienteering and roe deer are given.

Author’s address:
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DK-8410 Rende
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Introduction

Roe deer (Capreolus capreolus) and other
forest living ungulates normally live in or
close to dense vegetation. They depend
upon concealment as one anti-predator
‘strategy’. Deer usually escape when dis-
turbed by eluding the pursuer in cover with-
inawell-known home range. Thus trickery,
as opposed to covering a linear distance, is
the wusual escape strategy (HIRTH &
McCULLOUGH 1977). Flight normally oc-
curs when the intruder has come within the
flight distance where escape by stealth is no
longer possible (op. cit.).

In the cultivated Danish landscape hu-
mans frequently occur in the environment
of roe deer. When localised activities such
as logging and agricultural work in the
fields take place within the home range of
roe deer, they move to other parts of their
home range for the duration of such activi-
ties.

The behaviour of roe deer when dis-
turbed varies according to the intensity and
source of disturbance, from no appreciable
reaction, over a gradient of reactions, to a
headlong flight (see Table 1). They may be-
come habituated to predictable events such
as highway traffic (Table 1), which they
learn is not dangerous (own observations,
see GEIST (1971) on ungulates). Likewise,
roe deer may grow accustomed to activities
like jogging and hiking on forest roads in
Danish forests close to larger towns (own
observations).

Nonetheless, stray dogs and humans hik-
ing away from roads, as well as battues and
orienteering events, are unpredictable and
often dramatic events that deer associate
with danger (see discussion on ungulates in
GEIST 1971, 1978, GEIST et al. 1985). Deer
do no habituate to such events.

Also climatic factors may influence the
reactions of roe deer. On windy days con-
trary to calm days roe deer are more ner-

vous and show stronger reactions to dis-
turbances (own observations). On such
days there are lots of noises and smells in
the forest, and it seems, as if the deer run
rather than rely on their senses, which
MCCULLOUGH (1969) likewise found in
Tule elk (Cervus elaphus nannodes).

During the period 1980-84 the Game Bi-
ology Station has studied reactions of roe
deer and red deer (Cervus elaphus) to vari-
ous forms of human disturbance. Effects
of human disturbance on a population of
red deer is described by JEPPESEN
(1987a,bc), whereas this paper describes
reactions of roe deer to hunting and orien-
teering events. Especially orienteering
events have become a matter of concern. In
the late 1970’s problems arose between
foresters and orienteerers, and it became
increasingly difficult for the latter to get
permission to arrange orienteering events
in Danish forests. During several large
orienteering events hunters and foresters
observed that roe deer took flight out of the
forests. During the days following such
events almost no deer were observed in
their usual habitats. Hunters and foresters,
therefore, feared that a (large) part of local
roe deer populations were expelled from
forests during orienteering events. Hence
the following questions concerning dis-
turbing effects of orienteering events on roe
deer emerged: How far do roe deer take
flight; to what degree do they return to their
home ranges - and when; how much do
form (‘courses’, sanctuaries) and size of
orienteering events influence reactions of
roe deer; - size of forests and distribution of
cover vs. open areas; how do orienteering
events affect roe deer during the breeding
season and other seasons of the year; - and
what precautions may be taken to reduce
effects of orienteering events on roe deer?

As regards the disturbing effects of
orienteering and hunting on roe deer: how
do they differ?




Table 1. Behaviour of roe deer when disturbed, combined with an attempt to place the behavioural expressions on a gradient indicating the underlying stress-level.

Calm situation

No appreciable reaction:

Occurs when feeding in
open areas, e.g. close to a
heavily traficked highway.

Alert reaction

Head raised, eyes and
ears turned towards
the source of disturb-
ance:

Occurs in all forms of
perceived irregularity
e.g. sporadic occur-
ring cars or walking
persons approaching
on forest roads. If the
roe deer are habitu-
ated to this kind of
traffic, they resume
normal behaviour
when the disturbance
ends. If the source of
disturbance gets with-
in the flight distance
the alert reaction may
be followed by a short
flight after which the
instruder is fixed from
a safe distance (per-
haps while shamgraz-
ing (Kolb 1979) or
urinating (viz. dis-
placement activity)).

Increasing stress-level

Alarm reaction

With display of white
rump patch, while
uttering a characteris-
tic bark, possibly
stamping the ground
with its forelegs:

Occurs when perceiv-
ing a not located ir-
regularity, e.g. smell
of humans or during
the breeding season of
fox. Barking ceases
when the intruder is
exposed (compare
with Tule elk (Cervus
elaphus nannodes)
(McCullough 1963)).
Barking in roe deer
occurs particularly
during the breeding
season and in both
sexes. Alarm reaction
may lead to alert reac-
tion, but normally
flight A is released.

Flight, A

An ‘easy’ bounding
gait, perhaps with dis-
play of white rump
paich:

The ’easy’ bounding
and the white rump
patch that are obvious
to a predator, appear
in forest living ungu-
lates to be used in
nongritical situations
when the predator is
at a distance (Hirth &
McCullough 1977).

Freezing reaction

Roe deer may react by
freezing “ and occa-
sionally by ’ducking’
(bending the "knees’ a
little on all 4 legs).

May occur if a person
gets within flight dis-
tance before noticed
by the deer. This
resembles the reac-
tions of neonates
(Lent 1974, own ob-
servations). If the per-
son stops, the deer
take flight, most often
type B. If he slowly
passes, the deer may
be standing in the
same position, until
the distance becomes
safe, after which it
quickly takes cover.

Flight, B
Running as hard as pos-
sible with no rump patch
display, no ’easy’ bound-
ing and with the neck
held level:

Occurs when deer become
badly startled or sur-
prised at close range (see
also Hirth & Mc-
Cullough 1977), orasina
battue where deer are
driven out of dense cover
at close range.
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Study area

The study area is part of Kal@ estate in east
Jutland, and consists of 400 ha of fertile
land, of which the Ringelmose forest com-
poses 165 ha (Fig. 1). Therest is agricultural
land divided by hedgerows and coverts. The

area is bounded to the south by the sea
(Kalg Bay), and 500 m west of the Ringel-
mose forest is another forest of the same
size. North of this lies Rende town,
whereas neighbouring areas to the north
and east consist of agricultural land. The
rolling landscape slopes evenly towards the
sea. Heavily trafficked highways bound the
study area in three directions whereas a
small road runs along the east side.

The Ringelmose forest is rather open
with deciduous trees on two thirds of the
area, and is covered by a network of forest
roads, which is typical for Danish forests.
Among the areas of tall standard of mostly
beech (Fagus silvatica) there are young,
dense plantings, some of which are fenced
(Fig. 1). The distribution and age of tree
species were described by STRANDGAARD
(1972), but after heavy windfalls in Novem-
ber 1981 large parts (about 22 ha) of old
stands of spruce (Picea sp., Abies sp.) and
beech have been replaced by open areas of
rich herbaceous vegetation. Later, some of
these areas have been planted with oak
(Quercus sp.) and spruce.

In spring the population of roe deer in
the study area is approximately 100
animals. About 90% was individually
marked with collars during the study
period.

Roe deer are not hunted at Kalg, but
hunting does take place on other game spe-
cies. Besides, the roe deer were subjected to
capture and marking procedures during
winter (Dec.~Feb.). The roe deer at Kalg ap-
pear less wary than roe deer in districts
where they are hunted. Therefore, it cannot
be excluded that Danish roe deer in general
may react stronger to disturbances than
deer at Kale. Year-round logging occurs in
orne or more sections of Ringelmose forest.
Further, joggers exercise daily on forest
roads.
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Material and methods

During this study 27 roe deer (15 females
and 12 males) were equipped with radio-
collars (see description of capture and
marking in STRANDGAARD (1972)). Move-
ments, home ranges and activity patterns
of radio-marked roe deer were recorded as
described by JEPPESEN (1987d,¢, in prep.),
using much the same type of equipment
and methods developed at Grimsod in
Sweden (CEDERLUND et al. 1979, CEDER-
LUND & LEMNELL 1980).

Hunting

Reactions of roe deer were registered dur-
ing 4 large battues (in November 1980-83)
and 5 drive hunts (3 in November 1981, -82,
-83, and 2 in January 1983). A battue at
Kalg in November takes place between 9
and 15 o’clock (the daylight hours). The
battues were divided into 8 or 10 beats
covering a total of 35-40 ha. The size of
each beat varied between 1 and 10 ha, and
the duration between 5 and 25 minutes (X
= 15 minutes). Most beats were the same
each year, and located along the forest
edges and in coverts in the fields, known to
hold much game (see Fig. 2).

About 15 hunters and 25 beaters partici-
pated in the battues. Distances between
persons in the line of beaters were, from less
than 1 m to 15 m. The line of beaters occa-
sionally stopped and much noise was
produced by clapping the hands, knocking
on trees and shouting. In drive hunts, fewer
hunters and no beaters participated - the
beats were driven through by a few hunters
with dogs. Drive hunts were conducted
with less noise, and it was primarily the
dogs, running to and fro, that drove the
game towards the hunters. During battues
the number of game killed was 50-100 (red
fox (Vulpes vulpes), brown hare (Lepus
capensis), pheasant (Phasianus colchicus),
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wood pigeon (Columba palumbus), mal-
lard (Anas platyrhiynchos)). Drive hunts
most often concerned red fox (one fox hunt
a week in Dec~Jan. each year).

Observers, selected beaters and hunters
recorded their observations of roe deer
(number, behaviour, direction of flight)
during the battues on dictaphones. In most
cases, observations were brief (deer fleeing
in dense vegetation), and the same deer
were often observed by several persons.
Thus, only a rough estimate of the number
of roe deer in each beat was possible.

Locations and activities of radio-
marked roe deer were recorded during
beats, as well as before and after hunting.
Thus, direct observations and radio-
telemetry procedures can supplement each
other.

Orienteering events

During orienteering events, each par-
ticipant runs an individual race in which
the fastest route from post to post is to be
found. Thus, it is the topography and
thickness of the forest and the placing of
posts, as well as experience and constitu-
tion of the runners, that determine which
route each runner chooses. There are
‘courses’ of varying difficulty. Utilisation
of the area during an orienteering event is
shown in Fig. 2. Orienteering events during
the night mostly take place on the forest
roads.

In 1982-83 eight smaller orienteering
events were arranged (Table 2). Activities
and reactions of radio-marked roe deer
were registered before, during, and after
these events. At some events observers were
posted on forest roads and on points of sur-
vey along the forest edges. Further, par-
ticipating runners reported their observa-
tions of roe deer during the events.
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Results

Hunting

Observation: During battues, 0-17 roe
deer were observed per beat, with an aver-
age of 5-6 per beat. A total of 40-60 roe
deer was driven out of the beats during
each battue at Kalg. This makes up about
one third of the autumn population of roe
deer in the study area.

Practically all roe deer present were
driven out of the beat during a battue.
When hunters and beaters took positions
around the beat, the roe deer sought refuge
in dense cover. There was much variation
within beats as to when roe deer were driven
from cover. Whether deer took flight early
or late in a beat depended upon the loca-
tion of the deer (and the cover), but often
they did not leave the cover until the line of
beaters came close (5-10 m).

When the line of beaters came close to
the deer (often but a few metres) it took
flight, with head and neck held level. Some-
times when a deer runs zigzagging among
the beaters, it bumps into a person, tree or
fence. During battues more than half of the
observed roe deer moved back through the
line of beaters, or to the side among the
hunters posted there, whereas only a few
ran towards the hunters at the front.

When one of the small coverts between
the fields was surrounded by beaters and
hunters immediately before the beat was in-
itiated, nearly all roe deer fled instanta-
neously. In very few cases, a roe deer stayed
in cover until it was driven out by beaters at
a very close range.

Radiotelemetry: Reactions of 13 radio-
marked roe deer (10 females, 3 males) were
recorded on 36 occasions during battues
and drive hunts, of which deer were located
26 times within a beat and in 10 cases out-
side the beat. In 25 cases the deer took

flight out of the beat; in one case it stayed
within the beat (a maizefield).

During flight the deer often ran out of
the forest across the fields to the forest or a
hedgerow. Within the forest the deer always
fled to a section with dense vegetation or to
a small marsh with a tall undergrowth.

The distribution of distances covered by
roe deer during flight is shown in Fig. 3.
The mean of these distances was 847 m
(median = 750 m). In 17 of 25 cases where
deer took flight across the open fields, the
mean was 1,141 m (median = 1,117 m). In
the remaining 8 cases the flight took place
through the forest, the mean being 525 m
(median = 325 m). This is a statistically
significant difference (0.01 < p <0.02; me-

3 s) Hunting
b
K
3 n
| %7 7}
g g g g 8
Length of escape routes, m
15;
7
10 - b) Orienteering
3
&
s 5 U
g 7_ 7 %
1 7 7! 17!
g F & 8 g R

Length of escape routes, m

Fig. 3. Length of escape routes during a) hunting
(battues and drive hunts) and b) small orienteering
evernts.
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dian test). In 8 of 25 cases where a deer was
located in a beat, the deer took flight out of
its home range. Out of 10 times when deer
were just outside a beat, they stayed in
cover in 5 cases whereas they took flight in
5 cases (X = 310 m).

Most often (n = 21) the escape route cov-
ered a long, almost straight line; occasion-
ally (n = 4) it was somewhat circuitous, so
that the route travelled was long, but the
distance between start and finish was short.

The roe deer remained in the refuge area
from 0-7 hours; in 16 of 25 cases they
returned to the area from where they had
been driven. In the remaining 9 cases deer
resumed normal feeding activities within
their home ranges. In 4 cases the deer began
to move back through the forest in the day-
light hours, whereas there were no cases
where deer began moving back across the
fields before sunset. Seventyfive percent of
the roe deer left their refuge cover at night-
fall.

Radio locations of marked roe deer in
the area that were not close to a beat during
hunts, have shown, that these deer followed
their usual habits alternating between feed-
ing and resting activities. Apparently these
deer were not affected by the hunting.

Orienteering

Observation: Four of the eight events in-
cluded very few runners (Table 2), and one
event took place after dark where only reac-
tions of radio-marked roe deer were
recorded. Concerning the 3 largest events,
85% of the runners observed roe deer on
March 19th, whereas the number was 71%
on April 16th and 54% on June 15th. The
mean number of roe deer per observation
onthethree dates wasin March 1.9; in April
1.3; and in June 1.1 (medians = 1.05; 0.63;
0.55). These values differed significantly
(p <0.001; median test). The percentage of
roe deer observed during the first half of

12

the event, was on the three dates 41, 76 and
42, respectively, of all observed roe deer.

Observations of roe deer made by run-
ners were evenly dispersed in the forest dur-
ing each event. This can be related to the
fact, that the runners during these <. ats
have utilised most of the area in the forest
(Fig. 2). The posted observers mainly ob-
served roe deer near the edges of the forest
and in the fields. Besides, the observers saw
some roe deer that were not affected by the
orienteering events, feeding in the fields;
those deer are not included in Table 2.
Ninetyfour percent of the observed roe
deer were seen running, some of these at a
slow speed (29%) but most were running
fast (71%).

Radiotelemetry: Reactions of 12 radio-
marked roe deer (7 females, 5 males) were
recorded 55 times during orienteering
events. When the deer became aware of the
first runners, they typically ran into cover.
Generally, the deer took cover in dense veg-
etation, often young plantings, but also
used marshes with a tall undergrowth, or
hedgerows and coverts. In 47 cases deer ran
into vegetative cover within their home
ranges whereas on 8 occasions they left
their home ranges. At least in 7 cases a roe
deer shifted cover once or a few times dur-
ing an orienteering event.

Irrespective of the cause of disturbance,
individual deer often took flight in the
same direction. On several occasions the
flight also ended at the same place. There
was a great deal of variation, however, de-
pending upon in which direction the deer
were forced by the situation.

Mean distance covered during flight was
432 m (median = 260 m). A median test
reveals that the distribution is significantly
different (p < 0.01) from the distribution of
distances covered during hunting (see also
Fig. 3). There is no significant difference




Table 2. Data concerning observations of roe deer during eight small orienteering events in the Ringelmose forest during 1982 and 1983.

Date No. of
partic-
ipants

15 June 82 78

24 August 82 15

9 October 82 10

12 March 82 12

13 March 83 12

19 March 83 39

16 April 83 80

31 August  83* 26

* - Night orienteering event

el

Duration
of event
in hours

1%
1
1%
1%
1
2Y5
2%

Observations made

by runners:
no. of no. of
observations roe deer
42 47
7 7
4 6
7 13
2 2
33 63
57 75

Observations made

by observers:

no. of
observations

25
7
2

32

no. of
roe deer

25
8
2

53

No. of
observers
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between the distribution of distances run
by males and females (p > 0.8; median test).

Roe deer resumed normal feeding activi-
ties within their home ranges when orien-
teering events had finished. Deer that took
flight out of homie range stayed away 3 to 5
hours, before they moved back at nightfall.

During the night-orienteering event on
31 August 1983 the reactions of 3 radio-
marked deer were recorded. Female no.
307A ran 700 m to dense cover in the
southern part of her home range (Fig. 4).
Male no. 202A ran 250 m to the forest edge,
but later moved 300 m into the forest; and
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Fig. 4. Escape routes of female roe deer no. 307A, recorded in 1982 and 1983.
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female no. 306 A moved three times (200 m,
400 m, 250 m), and finally bedded at the
edge of the forest. Deer did not take flight
immediately at the start of the night-event

Discussion

The daily activity pattern of roe deer at
Kalg is typically bimodal, with peaks at
sunrise and sunset (JEPPESEN 1987d, in
prep.). Most of the year the deer are more
active at night than during daylight. Large
parts of the forest is normally free from dis-
turbance during the day (as well as during
the night), and the deer feed and ruminate
in the open areas of the forest (JEPPESEN
1987e, in prep.). Thus, unless disturbing
events like hunting and orienteering occur,
most roe deer are found in open areas of the
forest.

There are several important factors af-
fecting flight behaviour and the escape
cover used. Decisive is the position of the
individual deer at the moment of disturb-
ance, viewed in relation to the source of dis-
turbance, and to the possibilities of shelter
within its home range. Thus, it is the loca-
tions of available cover, and the distribu-
tion of forest and open land - together with
how abrupt and intense the disturbance is
perceived by the deer - that determine, in
what direction and how long an escape
route the deer may run. CEDERLUND et al.
(1981) showed that the escape routes of
bucks were longer than those of does dur-
ing larger Swedish orienteering events. This
does not appear to be the case for roe deer
at Kala.

Often the distance to the nearest cover
within the forest is not as long as it is when
deer are fleeing across open fields to a
hedgerow or a covert. Mean distances run
by deer during flight from hunting was
twice as long in fields as within the forest.
Furthermore, elements in the landscape are

when the first runners with head-lamps ap-
peared, but took flight 15 or 30 minutes
later. Several orienteerers had observed roe
deer lying next to where they were running.

limiting the directions in which flight can
occur. Thus, radio-marked roe deer never
crossed, during flight, the heavy trafficked
highways, bounding the study area to the
south, west and north (Fig. 1). The escape
route either led away from, or along the
highway. In a few cases, however, unmarked
roe deer did cross the highway to the west
during flight. Moreover, the possibilities of
fleeing out of the forest towards the south
were limited, as the area is bounded by the
sea. In several cases, flight within the forest
stopped at its edge. This may be due to a
reluctance in deer to move out in the open
when fleeing.

Hunting is conducted only in part of the
area (Fig. 2), and most beats at Kale were
the same from hunt to hunt. There were
several roe deer whose home ranges did not
overlap the beats, and therefore they never
were exposed to the disturbing effects of
hunting. Only one beat is driven through at
a time, and the rest of the forest is un-
disturbed by such activities.

During an orienteering event most of the
roe deer in the forest were affected. Most of
the forest’s area was utilized by runners
(Fig. 2). Deer ran into cover as soon as they
noticed the first runners, and many stayed
there, until the event was over. Often the
first cover was not effective enough when
the runners became more numerous. This
applies especially in a relatively open forest
like Ringelmose forest. Therefore, the deer
may flee into a new cover several times, and
perhaps eventually out of the forest. Dur-
ing large orienteering events, with more
than 500 participants, in other rather open
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Roe-buck, badly startled, running as fast as possible - the behaviour termed Flight B, in Table 1, page 5. (Photo:
JLJ)

Danish forests it was observed that up to
half the estimated population of roe deer in
a forest had taken flight out of the forest
(JEPPESEN, unpubl.).

The typical pattern after both hunting
and orienteering was that roe deer moved
back to their home range at nightfall.
Swedish roe deer, that were driven out of
their home ranges by dogs, all returned
within 24 hours (NASLUND 1979), and this
was also typical for white-tailed deer
{Odocoileus virginianus) in similar situa-
tions (MARCHINTON et al. 1970, CORBETT
et al. 1971, SWEENEY et al. 1971, GIPSON &
SEALANDER 1977). A few white-tailed
deer, however, remained away for up to 7
days before they returned (CORBETT et al.
1971). Danish red deer exposed to hunting
and orienteering returned, in most cases, to
their home ranges within 4 days, but some
remained away for several weeks (JEPPE-
SEN 1987a). Like roe deer at Kalg, red deer
returned under cover of darkness.
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There were no signs of increased move-
ments in an enlarged home range as a reac-
tion to disturbance in roe deer at Kalg, as it
was recorded in red deer (JEPPESEN 1987a),
elk (Cervus elaphus canadensis) (KNIGHT
1981, KUCH et al. 1985), and white-tailed
deer (HOOD & INGLIS 1974, DORRANCE et
al. 1975). In extreme cases cervids may
leave preferred areas completely, as was
seeninred deer in New Zealand during con-
trol campaigns (BATCHELER 1968). Where
orienteering (sport and military) takes
placein smaller Danish forests at least once
a week, examples are known, where roe
deer no longer occur. Furthermore, roe
deer have left the ‘dog-forests’ (forests,
where dogs are allowed to roam freely).

That the percentage of orienteerers ob-
serving roe deer dropped from 85 at the
event at Kalg in March to 54 in the June-
event, is probably ascribed to the better
visibility in the forest in March (the forest is
‘transparent’ due to the reduction in
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vegetative cover in winter). At this time of
year the deer are only able to find cover in
dense, young plantings. After the first week
in May when the beech bursts into leaf, the
visibility in the forest becomes very poor,
and later in summer the undergrowth is
often tall making it much easier for the deer
to hide.

The mean number of roe deer registered
per observation during orienteering events
dropped from 1.9 in March to 1.1 in June.
This reflects the spatio-social pattern of
roe deer. In March roe deer occur mainly in
groups, as they do throughout winter. In
April this pattern changes, as the bucks be-
come territorial, and the pregnant females
also disperse more evenly in the area. In the
middle of June when most female deer at
Kal@ have given birth, roe deer almost only
occur singly (in male territories and in
smaller female ‘breeding territories’).
TURNER (1979) observed that at this time
of the year, female roe deer stayed in cover
when resting, and were more cautious than
at other times of the year.

The orienteerers reported a larger num-
ber of observed roe deer on March 19th
than on June 15th (63 vs. 47), even though
there were only half as many runners in
March. As mentioned before, this was due
to the visibility in the forest being good in
March, and that each observation in March
often involved several roe deer (groups).
The general impression was that the roe
deer reacted stronger to orienteering in
March than they did in June. During the
March 19th-event, for example, four
radio-marked roe deer took flight far out
of their home ranges. The impact, thus,
was stronger with half as many runners.
This does not signify, however, that sum-
mer is a better time for orienteering, as the
breeding time is always a critical time for
the new-born fawns, and especially if their
mothers are cut off the possibility of con-
tacting them.

At these small orienteering events that

did not last more than 2 ¥4 hours, even quite
small (V2-1 ha), but very dense thickets or
marshes with a tall undergrowth, satisfied
the demands of the deer for cover. In some
cases almost all the runners passed by very
close to the cover of a radio-marked roe
deer, and the deer did not move. At larger
orienteering events lasting 4-5 hours and
with more than 500 runners, the thickets
used for cover must be somewhat larger
(see p. 18).

At these larger orienteering events last-
ing 4-5 hours, about 75% of the observa-
tions of roe deer were normally made dur-
ing the first half of the event (JEPPESEN,
unpubl., JEPPESEN 1984). A quite similar
reaction was seen in red deer (JEPPESEN
1987¢c). Several roe deer took flight out of
the forest or into dense cover during the
first half of an orienteering event, but still
deer were forced out of cover during the
rest of the event, because of the influence
of runners’ behaviour. Owing to runners
on long ‘courses’ advancing relatively late
into new regions of the forest, comparably
few roe deer were observed during the first
half of the small events at Kalg on March
19th and June 16th (Table 2).

The flight distance (the distance to which
a person can approach an animal without
causing it to flee (ALTMANN 1958)) is short-
er at night than during the day (see discus-
sion in JEPPESEN 1987a), and during the
night-orienteering event at Kalg, several
runners observed roe deer lying close to
where they were running. The three radio-
marked deer moved a great deal during the
night event, but as the runners, because of
darkness, mainly stick to the forest roads
and the quite open forest areas, the impact
of a night-orienteering event is to be
regarded smaller than a comparable event
during daylight.

When roe deer within the forest are dis-
turbed by one or a few persons, they react,
as described, most often with a relatively
short flight into the nearest cover. On the
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other hand, roe deer that are startled in a
small habitat, like a hedgerow or a covert,
have to flee a longer escape route across the
fields, before they reach cover (at Kale
often 1 kilometre). This happens each time,
the deer are disturbed in such habitats, that
most often are not wide enough to provide
sufficient cover for roe deer. If the deer try
to stay, the ‘disturber’ gets very close, - thus
within flight distance. Quite a few roe deer
stay in these habitats during the daylight
hours, and under normal conditions they
are free from disturbance for several days in
succession. But hedgerows and coverts are
vulnerable habitats, because the roe deer
are forced to leave the habitat completely
for that day, whether the disturbance is
caused by one person, a stray dog, or a
hunting party.

Recommendations concerning
orienteering events

From what is learned at orienteering events
at Kalg and in other Danish forests, a num-
ber of measures may be recommended, to
diminish risk of roe deer becoming stressed
to an unacceptable degree. This applies es-
pecially to larger orienteering events,
whereas deer rarely risk being caught
among crossing runners during small
events with less than 100 participants.
The sanctuaries in which the roe deer can
seek shelter during an orienteering event
(the so-called ‘game-pockets’) function
well. These sanctuaries are areas within the
forest where entrance by runners is pro-
hibited. Sanctuaries for roe deer should be
scattered throughout the forest, as in-
dividual deer show strong attachments to
their home range. The size and locations of
these sanctuaries depend on where the
densely overgrown parts are within the
forest, and how large they are. To have any
effect during larger orienteering events, the
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size of sanctuaries should be at least 2 hec-
tares (preferably larger), and be totally
dense. It is essential that the runners respect
the sanctuaries, partly when placing the
‘courses’, and partly by means of roping off
relevant sanctuaries. Forest paths and
roads that lead into a sanctuary should be
barred. Sanctuaries along the forest edge
may stop fleeing deer, and this is especially
important near busy highways, and where
deer fences run along the edge of the forest.

In open deciduous forests during sum-
mer there is often a rich undergrowth that
provides good shelter for roe deer, whereas
there is little undergrowth from November
until May. During this period, only dense
stands function as sanctuaries for roe deer.
Thus, it is recommended in open forests
that the forest service provides cover scat-
tered in the forest, so that deer are able to
seek shelter within their home ranges.
Moreover, forests containing many fences
are unsuitable for larger orienteering
events, as roe deer fleeing out of home
ranges and into fences risk a broken neck,
or other serious injuries (examples from
Danish forests are known).

To the greatest possible extent the differ-
ent ‘courses’ should be gathered into cer-
tain regions with the same running direc-
tion (running corridors). This ensures that
the sanctuaries are respected, and that the
deer can avoid the runners by running aside
when the first runners appear. Start and
goal, respectively, should be positioned in
one place. In case of start from different lo-
cations in the forest, the deer are easily
‘trapped’ among runners coming from
different directions.

It is important that the placing of
‘courses’, as is the normal practice in Den-
mark, takes place in concert with the forest
service, which most often has a good local
knowledge of where the deer stay in the
daytime.

In cases where deer are being chased
from the forest, it is important with refuge
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areas near the forest (neighbouring forest,
scrub, hedgerows and coverts).

Roe deer are often in poor condition in
late winter (February-March). At the end
of the gestation period (April-May) and
during the nursing period (May-June) the
females are vulnerable to disturbances,
partly because of their large energy de-
mands at this time (see JEPPESEN 1984,
1987a), partly because the chances of sur-
vival for the new-born fawns depend on the
area being free from disturbance. Further-
more, there is an indication that pregnant
females may have an abortion because of
physical exertion during flight.

Two fully developed fetuses of roe deer,
weighing 2/3 of normal birth weight, were
in April 1983 found in a Danish forest, ly-
ing 5 metres apart. The discovery was made
4 days after a large orienteering event with
2,000 participants, and veterinary investi-
gations concluded that it was an abortion
probably not caused by disease. It is
reasonable to assume that it was an abor-
tion caused by exertion during the orien-
teering event. GEIST (1978) mentions that
exertion can cause abortion in reindeer and
horses.

On hot days the deer may suffer from
heat-stress in connection with strong phys-
ical exertion.

Hence, large orienteering events ought
not to be arranged in the period March-
June (no orienteering events at all take
place during winter in Denmark).

During summer, a large part of the roe
deer population in an area occurs in open
country. At this time of the year there are
not so many deer within the forest. Con-
sidering the forest’s better ability of provid-
ing cover during surnmer, it may be recom-
mended that larger orienteering events are
arranged in the period July-August, until
the corn fields are harvested, and the deer
from the fields again return to the forests.
This causes a brief disturbance to roe deer
in their rutting season (July-August), but

here (as in all cases) the number of runners
should be adjusted to the size of the forest.
Irrespective of season it is hardly reasona-
ble to arrange events with 2,000 orienteer-
ers in an open deciduous forest of only 200
ha. The impact of even 700 runners in a
forest of this size appears to be strong. In
predominantly coniferous forests, with
good cover in large areas, larger orienteer-
ing events may be arranged with smaller ef-
fect on roe deer.

As  stress-factors are cumulative
(BAILEY 1984) it is necessary to consider
the total impact of all disturbances in an
environment. Therefore, the recreative ar-
rangements in the forests ought to be coor-
dinated in a manner that considers the
needs of deer in the best possible manner.

Conclusions

Behaviour of roe deer when disturbed is to
some degree determined by their wariness,
and this depends among other things on
their previous experiences with humans. In
populations exposed to hunting the deer
are more wary and secretive than in popula-
tions where hunting is prohibited (see dis-
cussion in JEPPESEN 1987a).

During battues, like those described in
this paper, the acute disturbance is proba-
bly the most intense that the deer meet
with. Here humans directly force their way
into the most dense cover with the aim of
flushing the game. As humans drive
through the beat walking on a line while
making noise, the roe deer are able to fol-
low the events of the beat, and may there-
fore be able to survey the beat to a certain
degree. They escape the stressing situation,
as soon as they take flight, after which they
calm down in a less disturbed refuge area.
The beating only takes place in a confined
area at a time. A few roe deer at Kalg were,
however, exposed to two beats during a bat-
tue, as they fled from one beat to another.
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During the small orienteering events at
Kalg the impact of the disturbance was not
particularly strong. Practically all roe deer
in the forest were influenced by an event,
but the deer reacted to the first runners in
their surroundings by instantly seeking
shelter in dense vegetation. Here most
stayed during the 1-2 hours that the dis-
turbance around them continued. Orien-
teerers avoid dense vegetation and marshes
as it saves time and energy to run around
them. After the events had ended the roe
deer resumed their normal activities.

That the effects of small orienteering
events are not strong, apply for single
events. It is quite another matter if orien-
teering events are arranged each week (or in
the case of large events: each month) in a
forest. Then the disturbing effect is multi-
plied, with a possible expelling of deer as
the result (see p. 16). The same applies to
battues and drive hunts.

Observations during large (700-1,000
runners) and very large (more than 2,000
runners) orienteering events in Denmark
have shown, that the disturbing impact of
these on roe deer is considerably stronger

Dansk resumé

than that of small orienteering events. The
number of runners in the forest during a
larger event that lasts 4 hours, is usually lar-
gest after 1% hours, with more than half of
the runners in the forest simultaneously
during the second hour (GUSTAVSSON
1980, ANDERSEN et al. 1986). Roe deer that
reacted with a short flight into cover when
the first runners appeared, often had to flee
again because of the increasing disturb-
ance. Several deer often changed their
direction of flight before they succeeded in
escaping out of the forest. It was in such sit-
uations that a number of moose (Alces al-
ces) and roe deer died from acute stress,
during extremely large orienteering events
(10-15,000 runners) in Sweden (SENNSTAM
1974, BORG 1974, SENNSTAM & STALFELT
1976). OLSSON (1976), for example, report-
ed that two moose had died 10-15 minutes
after the first contact with runners. In Den-
mark, only a few roe deer are known to have
died from stress or physical injuries during
orienteering events (JEPPESEN unpubl.).
There is a great risk that rapid flight may
cause severe injuries, when the deer run
into obstacles like for example fences.

Den forstyrrende indvirkning af orienteringslob og jagt pa radyr (Ca-

preolus capreolus)

I perioden 1980-84 er reaktioner hos radyr i for-
bindelse med mindre orienteringsleb (Tabel 2)
og jagt (klapjagt og drivjagt) blevet registreret.
Undersogelserne er foretaget pa Kale i Ostjyl-
land (Fig. 1), hvor radiomeerkede radyrs aktivi-
teter og beveegelser i terreenet blev fulgt ved
hjeelp af pejleudstyr. Endvidere bidrog delta-
gende lgbere samt jegere og klappere plus po-
sterede observatgrer med observationer af radyr
(antal, adfeerd, beveegelsesretning), mens for-
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styrrelserne stod pé. I vurderingen af materialet
indgar desuden radyrobservationer foretaget
ved sterre orienteringsleb andre steder i landet.

Pa Kalg er der ikke drevet jagt pa radyr i un-
dersogelsesperioden eller i flere artier for, men
jagt pa andet vildt forekommer. Radyr pa Kalg
er ikke sa sky som radyr, der er udsat for direkte
jagt.

Ved store orienteringsleb med adskillige
hundrede lgbere, og af en varighed pa 4-5 timer
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er det typisk, at ca. 75% af radyrobservationer-
ne er forekommet under lobets forste halvdel,
hvor de fleste dyr er flygtet i taet daekning eller
ud af skoven. Store (700-1.000 lgbere) og meget
store (over 2.000 lgbere) orienteringslgb i Dan-
mark har en betydelig voldsommere forstyrren-
de indvirkning pa radyr end sma lgb. Virknin-
gen er ikke seerlig stor ved de smé lgb, nar der er
tale om enkeltstaende begivenheder.

Under de smé orienteringsleb pa Kalg, som
foregik over sterstedelen af skoven (se Fig. 2),
lgb radyr typisk en relativ kort straekning i daek-
ning (gennemsnitlig 432 m, se fordelingen Fig.
3); eventuelt mere end én gang under samme lob.

Under jagterne, hvor vildtet blev presset ud af
den dackning, det var sggt ind i, lob radyrene en
leengere flugtstreekning, - gennemsnitlig 847 m
(Fig. 3). Jagt gennemfores kun i en del af omra-
det, ogién velafgreenset sat ad gangen. Radyre-
ne slap fri af den stressende pavirkning, straks
de flygtede, og faldt derefter til ro pa et uforstyr-
ret areal. Ved flugt ud over markerne lgb dyrene
dobbelt sa langt som ved flugt inde i skoven
(1.141 m vs. 556 m).

Under begge former for forstyrrelse blev der
registreret radyr, som forlod deres home range
eller flygtede helt ud af skoven. Uanset forstyr-
relsens art opholdt Kales radyr sig fra 0-7 timer
patilflugtsstedet. De begyndte typisk at beveege
sig tilbage ved morkets frembrud.

Temmelig sma (ned til ca. ¥2 ha), teette be-
voksninger eller moser med hgj urtevegetation
opfyldte radyrenes krayv til deekning ved de sma
orienteringsleb pa Kalg, der varede op til 214
time. Ved storre lgb med over 500 lgbere og af en
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varighed pa 4-5 timer er det pakreevet at frihol-
de storre, teette bevoksninger. Halvdelen af den
anslaede bestand af radyr i en levskov pa 200 ha
er registreret flygte ud af skoven ved oriente-
ringsleb med over 500 lgbere. I skove med over-
vejende naletraeer og med god deekning pé store
arealer kan der arrangeres store lgb med mindre
effekt pa radyrenes adfzerd end i &bne lgvskove.

Den forstyrrende indvirkning af de sma ori-
enteringslgb pa Kale var sterre i marts end i
juni. I marts er lgvskoven ’’gennemsigtig’’, og
dyr og mennesker kan se hinanden over store af-
stande. Radyr ses her i smaflokke, og der er
mange “’konfrontationer”’ mellem lgbere og réa-
dyr. I juni er visibiliteten i skoven meget mindre,
bogen er sprunget ud, og undervegetationen er
pa vej op. Radyr observeres nu stort set kun en-
keltvis pa grund af deres sociale adfeerdsmen-
ster. I juni var der langt faerre konfrontationer
mellem lgbere og radyr. Det er dog ikke bedre at
arrangere orienteringsleb i juni end i marts, da
yngletiden er kritisk for de nyfedte ralam, iseer
hvis moderen bliver afskéret fra muligheden for
kontakt med dem.

Det vurderes at veere mest skansomt for radyr,
hvis sterre orienteringsleb afholdes i juli-
august, inden kornet pd markerne hgstes, og
mange dyr derfra vender tilbage til skoven.

Der gives en beskrivelse af radyrs adfzerd, nar
de udseettes for forstyrrelse (Tabel 1). Betydnin-
gen af forstyrrelser i smé biotoper som levende
hegn og remiser vurderes. Publikationen afslut-
tes med en reekke anbefalinger vedrerende ori-
enteringsleb.

YUCIIEHHOCTH, MOBENeHUS ¥ HANDABIEHHUR UX
NnepenBUKEHMA ) [NOMOTANM YUACTHUKMY 3 ferax,
OXOTHUKY ¥ 3ATCHREMKU, & TaX¥e DPACCTABALH-
Hie [0 MEeCTHOCTH HaCGNWRaTenyd, ORNHOBDEMEHHO
C Te¥, Kaxk npoucxopunu Secioxonumue COCHTHUSA.
fIp® omexKe MaTrepyana XDOoMEe TOrO XCIOoa:30~
sanuch HalnwnexHns 3a xccynauu npd Sonee
XDYIHHX COCTH3aHUAX B fere ¢ OPUEHETUDOB-

kofi B Apyrux udecTHocTsx NaHuu.
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B umeumy Kané me Guji0 OXOTH HA KOCYAb,
HY B Nepuone HalnoOeHHH, M 3a HECKONBKO

necaruneTil iepen 3TUM, HO SNBaeT 0XO0Ta Ha

DYTyR Exub. Xocynu B Xand He Tax NyTIMBH,
ie

Kax KOCya#, NONEeDXeHHNE HenocpencTaexxzol

oxoeTe.

IpM KDYNHHX COCTRSAHEUEX 3 fere ¢ Opu-—

eHTHPOBKOX ¢

HECKONSKUMU COTHAMU FUIACTHA-

XKOB, IOAUBUKXCH %4 - 5 uyacor, TUOWYHO iTO 75%

BCeX HaSnwneun# KOCYyNb NDOMSOMmAM 30 BDEME

1epBsoH NOMOBMHH COCTS32HMR, XOrHa CONLAMH-
CTBO KOCF/b FXOLMAM B FKDNTHE B Uamy WK
Hpyasue (c 700~ I,CCO
2.CC0 Ge~
COCTRBE8HAA COCTH38KUS B 6ere ¢ ODU-

7Geranu u3 neca.

FuacTHM®AMU, 4 KDynHeHumue (Gonee
ryHCB)
24

1THPOBKON B JaHuUM OKA3NBANT Oones CUNLHOE

Cecrnioxonmee BaASHUEe Ha KOCFAS, ueu H860Mn5—

LHE COCTHASAHUA. DY HeSOnbIuX CoCTEIAHUSX

Gecnoxowmu¥ a30TexT Ee OCOGEHHO CHIIeH, ecJy

3TV COCTR32HUSR OCTOATCHE DEIKO.

Bo mpeus xHelonnmNX cocTssaru¥ B fere ¢

oprerTKDOBKO¥ B Hank,
a (ecw. ®ur. I), xocyan

NPOMCXOEUBIUX IO
Gonsued uvacTy nec
3 FHDHTHKe Heganeko (B cpen~
3)!

TeyeHus OINHOIrC X

TUIMUEO yOeranu

HeM 432 u, cM. pacmpenenesue B Dur

KHOTI2 HEeCKONRKO Das 3

TOTO-%€ COCTHIEHUA.

20 BDEMS OXOT, HOrI& In¥uUb BUTOHADMY X3

YHRDHTUS, B KOTODOS OH& YJEI&, HOCYA¥ HDOGe-

Gonee DPACcCTOAHRNUS §ercTsa -

B cpenHex 847 u

ranx Danerue

{Pur. 3). OxoTs HDOMCXOZMT

TONABXO B uvacTy paliosa, u KaEmsi

HOM UYeTKO OUDAaHNUCHHOM MecTe

APaXeHHOCTD KOCYN: NDOXOIOMAE HEeMEeINeHHOo

nocne ux Gercrsa, ¥ 3areM OHK JCIOKausa-

n¥CH 3 crnoxofizoxr yuacTre.

AyraM XWBOTHMNE npoferany BIB

oe
npy Serctse ErYTDM neca (ILILZT ¥, mo

M.
20 3peus OCOVX BUNOB CSCHOKOKINX COGH~

tult Sunu saperuc

IDCBaHE KOCYIH, 0CTa3~

nABEue c30e "cofCTBeHHOE TGime”

COBCEK

HeConsiue (20 MuH. npubn.

ocnu, A GonoTa, HOMDH-

22

FUACTHEKAMY ¥ IN¥TEABHOCTHR 3 4 - 5 Yacor,

¥eo6XOnuMO TPEROCTABKTEL KOcynsy Gonee 06—~

Sapocny.

DUDHME CNOKOMHHE rycTue
enno¥

QLEE

DEerucTCHPOBAHO, WTO IOJNCBMHE BCel

OOUYAAUME KOCFHb: B NUCTBCHHOM JIeCY NONOHENLR

8 200 ra Bo Bpems cocresaxuil ¢ Conee uey

500 yuacrHMkauyk yberaia uz e
¢ npeofnieazabEuuy XBoOiHNME zepe

XODOMMKY EO03MOFRHOCTHMU

b
IDOCTDEHCTBAX, MOXEHO FCTpaysart: §
c

HHE cocTssaHns el Taxroro Se
o

Becmokopmulz s500exkT HeCONbUMX COCTR3Ia-

uuf B Gere ¢ ODMEHTUDOBKRO¥ B

CHNIBHEE B MapTe, uUeN B upHe, I uapTe

BeHHERE "mpospauex”, FUBO

3
i
H
=

ne
MOTYT B¥EZEeT» HDYT IPyra Ha ILanexoM

SHUM,. BCTDEUENTCH HeCoOnbEUMY

KocynL

KaMlf, ¥ IDOMCXOAMT MHOTO "OuHEX CT2BOK"

65?3503 ¢ xoCynAMEK. B #pHe BEINMOCTE 3

necy ropasno Gojlee orpannyexHa, OyK¥ Dacny-

CTUNUCE, ¥ IIONECOK BEPOC. TOTrzZa KOCYAL 3
ofmeM BXIHC TONDBKO N[O OIDMHOUKE, COLNECHO

EHHQIO noBens

uX of6pasy ofmecTs
IPOKCXOLKNO TODa3Z0 M

Geryros ¢

3aHMR He ny4ke ODIraHi30BaT: B
MapTe, TaK K@K B [Neryone DPESUHOXSHUS HO-
He NeTeHHEY HOCYNb [INONBED¥SHH

ocofexrto

HOCTH, ecny uarep

BOCCTEHOBMT: C HKMY XOHTZ2KT.

Cupraercs, uTo Haubosnee BHEUM

K KOCFiRM OHJIO-GM ODTaHX3052T:

a

3 fere ¢ ODHEETHDOBKOY 3 KBNe -
2BrycTe, LO YOODKM FDOXas Ha HEBaX, NoKa
io BO33DpaTHANCD CTTFRAE




The Disturbing Effects of Orienteering and Hunting on Roe Deer (Capreolus capreolus)

References

ALTMANN, M., 1958: The flight distance in
free-ranging big game. - JWildl.Mgmt.
22(2): 207-209.

ANDERSEN, E.B., B. BGRSTING, M. K@HLER, L.
NIELSEN, J. RASMUSSEN, F. SANDGREEN.
1986. Vejvalgsundersogelse af 3 oriente-
ringsleb. - Dansk Orienterings-Forbunds
rapport, 30 pp.

BAILEY, J.A., 1984: Principles of Wildlife
Management. John Wiley & Sons, Inc. 373
pp.

BATCHELER, C.L., 1968: Compensatory

response of artificially controlled mammal
populations. - Proceedings of the New
Zealand Ecological Society, 15: 25-30.

BORG, K., 1974: Varfor dor édlgar under orien-
teringstdvlingar? - Svensk Jakt 112:
658-660.

CEDERLUND, G., T. DREYFERT, P.A. LEMNELL,
1979: Radiotracking techniques and the
reliability of systems used for larger birds
and mammals. Naturvardsverket Rapport,
SNV pm 1136. 102 pp.

CEDERLUND, G. & P.A. LEMNELL, 1980: Activity
Recording of Radio-Tagged Animals. Bi-
otelemetry Patient Monitg. 7, 206-214.

CEDERLUND, G., P.A. LEMNELL, K. LARSSON,
1981: Orienteringstdvlingars inverkan pé dlg
och radjur. - Statens Naturvardsverk, SNV
pm 1418. 50 pp.

CoRrBETT, R.L., R.L. MARCHINTON & C.E.
HiLL, 1971: Preliminary study of the effects
of dogs on radio-equipped deer in a moun-
tainous habitat. - Proc. S.E. Assoc. Game
and Fish Comm. Conf. 25:69-77.

DORRANCE, M.J,, P.J. SavaGe & D.E. HUFF,
1975: Effects of snowmobiles on white-
tailed deer. - JWildl.Mgmt. 39(3): 563-569.

GEIST, V., 1971: Is big game harassment harm-
ful? - Oil Week. June 14: 12-13.

GEIST, V., 1978: Behavior. - In J.L. Schmidt &
D.L. Gilbert, eds.: Big Game of North
America, Ecology and Management., Stack-
pole Books: 283-296.

GEIST, V., R.E. STEMP & R.H. JOHNSTON, 1985:
Heart-rate telemetry of bighorn sheep as a
means to investigate disturbances. - In N.G.
Bayfield & G.C. Barrow (eds.): “The ecologi-
cal impact of outdoor recreation on moun-

tain areas in Europe and North America’.
Recreational Ecology Research Group
Report No. 9 Wye College, Wye, England:
92-99.

GIpsON, P.S. & J.A. SEALANDER, 1977: Ecologi-
cal relationships of white-tailed deer and
dogs in Arkansas. - In R.L. Phillips & C.
Jonkel, eds.: Proceedings of the 1975 Preda-
tor Symposium. University of Montana,
Missoula: 3-16.

GUSTAVSSON, H., 1980: En orientering i
statistik. - Skogssport No. 7: 14-15.

HirTH, D.H. & D.R. MCCULLOUGH, 1977: Evo-
lution of alarm signals in ungulates with spe-
cial reference to white-tailed deer. - The
American Naturalist 111, No. 977: 31-42.

Hoop, R.E. & IM. INGLIS, 1974: Behavioral
responses of white-tailed deer to intensive
ranching operations. - JWildl.Mgmt. 38(3):
488-498.

JEPPESEN, J.L., 1984: Human disturbance of
roe deer and red deer: preliminary results.
Commun.Inst.For.Fenn. 120:113-118.

JEPPESEN, J.L., 1987a: Impact of human distur-
bance on home range, movements and ac-
tivity of red deer (Cervus elaphus) in a Dan-
ish environment. Dan.Rev.Game Biol. 13(2).

JEPPESEN, J.L., 1987b: Seasonal variation in
group size, and sex and age composition in a
Danish red deer (Cervus elaphus) popula-
tion under heavy hunting pressure.
Dan.Rev.Game Biol. 13 (1).

JEPPESEN, J.L., 1987c: 'Immediate reactions of
red deer (Cervus elaphus) to orienteering
and hunting in a Danish environment’. (In
Danish with an English summary). Danske
Vildtundersogelser, 43:in press.

JEPPESEN, J.L., 1987d (in prep.): Activity pat-
terns of roe deer (Capreolus capreolus) at
Kale. Dan.Rev.Game Biol.

JEPPESEN, J.L., 1987¢ (in prep.): Movements
and home range patterns of roe deer
(Capreolus capreolus) at Kale.
Dan.Rev.Game Biol.

KniGHT, J.E., 1981: Effect of oil and gas de-
velopment on elk movement and distribu-
tion in northern Michigan. Trans. 46.
N.AmWildl. & Nat.Res.Conf.: 349-357.

23



The Disturbing Effects of Orienteering and Hunting on Roe Deer (Capreolus capreolus)

KoLB, A., 1979: Das Scheinédsen des Rehes. Z.
Jagdwiss. 25, 201-207.

Kuck, L., G.L. HoMpLaND & E.H. MERRILL,
1985: Elk calf response to simulated mine
disturbance in southern Idaho. - JWildl.
Mgmt. 49(3): 751-757.

LENT, PC., 1974: Mother-Infant Relationships
in Ungulates. In. V. Geist & F. Walther, eds.:
The behaviour of ungulates and its relation
to management. IUCN Publications new
series, No. 24: 14-55. Morges, Switzerland,
1974.

MARCHINTON, R.L., A.S. JoHNSON, IR.
SWEENEY & JM. SWEENEY, 1970: Legal
hunting of white-tailed deer with dogs: biol-
ogy, sociology and management. Proc.
S.E.Assoc. Game and Fish Comm. Conf. 24:
74-89.

McCuULLOUGH, D.R., 1969: The Tule elk. Its his-
tory, behavior and ecology. University of
California Press, Berkeley and Los Angeles.

NASLUND, B., 1979: Rérelse~ och aktivitetsregi-
strering av radjur som utsatts for simulerade
fritidsaktiviteter. - Naturvards-verket Rap-
port, SNV pm. 1147: 54 pp.

24

OLSSON, N.-O., 1976: Sa jobbade édlgarna under
O-ringen. - Svensk Jakt 113:734-738.

SENNSTAM, B., 1974: Orienteringssportens
paverkan pa djurlivet. Rapport om en
utredning. - Institutionen fér Skogszoologi.
Rapporter och Uppsatser No. 17: 60 pp.

SENNSTAM, B. & F. STALFELT, 1976: Rapport an-
gaende 1975 ars fem-~ dagarsorienterings in-
verkan pd kldvviltet. - Rapport 12:35 pp.

STRANDGAARD, H., 1972: The roe deer (Capreo-
lus capreolus) population at Kale and the
factors regulating its size. - Dan.Rev. Game
Biol. 7(1): 1-205.

SweenNey, JR., R.L. MARCHINTON & J.L.
SWEENEY, 1971: Responses of radio-
monitored white-tailed deer chased by hunt-
ing dogs. - JWildL.Mgmt. 35(4): 707-716.

TurNER, D.C,, 1979: An analysis of time-
budgeting by roe deer (Capreolus capreolus)
in an agricultural area. - Behaviour 71, 3-4:
246-290.



No 1.
No 2.
No 3.

No 4.
No 5.

No 6.
No 7.

No 8.

No 9.

No I.

No 1.

No 2.

No 3.

No 4.
No §.

No 6.

No 7.

No 8.

No 1.

No 2.
No 3.

No 4.

No 5.
No 6.

No 7.

No 8.
No 9.

No 2.
No 3.

No 4.
No 5.

No 1.

No 2.

No 3.

No 4.

Vol. 6
Inge Hoffmeyer: Feather Pecking in Pheasants - an Ethological Approach to the Problem. 36 pp. 1969.
Mette Fog: Studies on the Weasel (Mustela nivalis) and the Stoat (Mustela erminea) in Denmark. 14 pp. 1969.
Mette Fog: Haunts in Denmark for White-fronted Goose (Anser albifrons), Bean Boose (Anser fabalis non brachy-
rhynchus) and Pink-footed Goose (Anser fabalis brachyrhynchus). 12 pp. 1971.
Jergen Fog: Survival and Exploitation of Mallards (Anas platyrhynchos) Released for Shooting. 12 pp. 1971.
F. Abildgard, Johs. Andersen and O. Barndorff-Nielsen: The Hare Population (Lepus europaeus Pallas) of Illume
Island, Denmark. A Report on the Analysis of the Data from 1957-1970. 32 pp. 1972.
Ole Barndorff-Nielsen: Estimation Problems in Capture-Recapture Analysis. 22 pp. 1972.
H. Strandgaard: An Investigation of Corpora lutea, Embryonic Development, and Time of Birth of Roe Deer (Ca-
preolus capreolus) in Denmark. 22 pp. 1972.
Anders Holm Joensen: Oil Pollution and Seabirds in Denmark 1935-1968. 24 pp. 1972.
Anders Holm Joensen: Studies on Oil Pollution and Seabirds in Denmark 1968-1971. 32 pp. 1972.

Vol. 7
H. Strandgaard: The Roe Deer (Capreolus capreolus) Population at Kale and the Factors Regulating its Size. 205 pp.
1972.

Vol. 8
Ib Clausager: Age and Sex Determination of the Woodcock (Scolopax rusticola). 18 pp. 1973.
Hans Jorgen Degn: Systematic Position, Age Criteria and Reproduction of Danish Squirrels (Sciurus vulgaris L.).
24 pp. 1973.
Birger Jensen: Movements of the Red fox (Vulpes vulpes L.) in Denmark Investigated by Marking and Recovery. 20 pp.
1973.
Anders Holm Joensen: Moult Migration and Wing-feather Moult of Seaducks in Denmark. 42 pp. 1973.
Palle Uhd Jepsen and Anders Holm Joensen: The Distribution and Numbers of Goldeneye (Bucephala clangula)
Moulting in Denmark. 8 pp. 1973.
Palle Uhd Jepsen: Studies of the Moult Migration and Wing-feather Moult of the Goldeneye (Bucephala clangula) in
Denmark. 23 pp. 1973.
Helen Grue and Birger Jensen: Annular Structures in Canine Tooth Cementum in Red Foxes (Vulpes vulpes L.) of
Known Age. 12 pp. 1973.
Ib Clausager: Migration of Scandinavian Woodcock (Scolopax rusticola) with special Reference to Denmark. 38 pp.
1974.

Vol. 9
Anders Holm Joensen: Waterfowl Populations in Denmark 1965-1973. A Survey of the Non-breeding Populations of
Ducks, Swans and Coot and their Shooting Utilization. 206 pp. 1974.

Vol. 10
Anders Holm Joensen, Niels-Ole Sendergaard and Ebbe Bogebjerg Hansen: Occurrence of Seals and Seal Hunting in
Denmark. 20 pp. 1976.
Helen Grue: Non-seasonal Incremental Lines in Tooth Cementum of Domestic Dogs (Canis familiaris L.). 8 pp. 1976.
Helen Grue and Birger Jensen: Annual Cementum Structures in Canine Teeth in Arctic Foxes (4/opex lagopus (L.))
from Greenland and Denmark. 12 pp. 1976.
Palle Uhd Jepsen: Feeding Ecology of Goldeneye (Bucephala clangula) during the Wing-feather Moult in Denmark.
24 pp. 1976.
Anders Holm Joensen and Ebbe Bagebjerg Hansen: Oil Pollution and Seabirds in Denmark 1971-1976. 31 pp. 1977.
Boguslaw Fruziniski: Feeding Habits of Pink-footed Geese in Denmark during the Spring Passage in April 1975. 11 pp.
1977.
Anders Holm Joensen: Statistics of Duck Hunting in Denmark 1966-1976. 20 pp. 1978.
Birger Jensen and Darrell M. Sequeira: The Diet of the Red Fox (Vulpes vulpes L.) in Denmark. 16 pp. 1978.
Anders Holm Joensen: Hunting of Divers, Grebes, Cormorants, and Auks in Denmark in 1975/76. 20 pp. 1978.

Vol. 11
Jorgen Fog: Studies in Migration and Mortality of Common Snipe (Gallinago gallinago) Ringed in Denmark. 12 pp.
1978.
B. Clausen and C. Wolstrup: Lead Poisoning in Game from Denmark. 22 pp. 1979.
Helen Grue and Birger Jensen: Review of the Formation of Incremental Lines in Tooth Cementum of Terrestrial Mam-
mals. 48 pp. 1979.
Poul Henrichsen and Helen Grue: Age Criteria in the Muskox (Ovibos moschatus) from Greenland. 18 pp. 1980.
H. Strandgaard and T. Asferg: The Danish Bag Record II. Fluctuations and Trends in the Game Bag Record in the Years
1941-76 and the Geographical Distribution of the Bag in 1976. 112 pp. 1980.

Vol. 12
Bjarne Bak and Henning Ettrup: Studies on Migration and Mortality of the Lapwing (Vanellus vanellus) in Denmark.
20 pp. 1982.
Pelle Andersen-Harild, Bjarne Clausen, Kari Elvestad and Niels Otto Preuss: Lead Pellets in Tissues of Mute Swans
(Cygnus olor) from Denmark. 12 pp. 1982.
Henning Thing: Feeding Ecology of the West Greenland Caribou (Rangifer tarandus groenlandicus) in the Sisimiut-
Kangerlussuaq Region. 53 pp. 1984.
Jesper Madsen: Status and Management of Goose Populations in Europe, with Special Reference to Populations
Resting and Breeding in Denmark. 76 pp. 1987. Continued cover page 4



Part 1.

Part 2.

Vol. 13
Johnny Lund Jeppesen: Seasonal Variation i Group Size, and Sex and Age Composition in a Danish Red Deer (Cervus
elaphus) Population under Heavy Hunting Pressure. pp. 1-20. 1987.
Johnny Lund Jeppesen: Impact of Human Disturbance on Home Range, Movements and Activity of Red Deer (Cervus
elaphus) in a Danish Environment. pp. 1-38.



