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Rutting pit distribution and the significance of fallow deer Dama
dama scrapes during the rut

David Stenstrom, Stina Dahlblom, Cheryl Jones Fur & Jacob Hoglund

Stenstrom, D., Dahlblom, S., Jones Fur, C. & Hoglund, J. 2000: Rutting pit distri-
bution and the significance of fallow deer Dama dama scrapes during the rut.
- Wildl. Biol. 6: 23-29.

We studied the distribution of rutting pits and the role of scraping during the
rut in a south Swedish population of fallow deer Dama dama. Pits are large
patches of bare soil found at the centre of mating stands where most of the rut-
ting activities take place. The location of rutting pits in the study area was not
significantly different from a random distribution in any of the five years of
the study. Thus, there was no evidence of aggregation of rutting pits. Scrapes
are small patches of bare soil found throughout the areas of deer activity.
Only bucks showed any interest in scrapes. Within a 10 day period half the
scrapes were rescraped at least once. Larger scrapes were more frequently
rescraped than smaller ones. Frayings, i.e. removal of bark and subsequent
scent marking on bushes and small trees close to scrapes, also had a positive
effect on the frequency of rescraping. Artificial scrapes made close to real
scrapes attracted less rescraping than natural scrapes. This might indicate
that a scrape is preferentially rescraped by the buck who first created it. We
found a tendency that scrapes were made in the direction of other stands/
pits, possibly indicating that they may function as territorial marks. However,
the fallow deer bucks in our study do not seem to mark territorial bounda-
ries, rather the intensity of markings tends to decrease with distance from
the rutting pit suggesting that scraping may instead be used in male status
signalling.
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One or more rutting pits, that is larger areas of

Among deer (Cervidae) and ungulates in general the
production of different types of scent marks is an im-
portant part of male behaviour during the rut (Owen-
Smith 1977, Gosling 1982). Examples of such mark-
ings in fallow deer Dama dama are so-called scrapes,
i.e. small patches of bare soil (approximately 0.25 m2,
from which the marking individual has removed the
vegetation with its feet (Chapman & Chapman 1975).
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scraped ground, can generally be found in the centre
of a rutting buck’s territory. Pits can be quite large
(approximately 1-5 m2. Both scrapes and pits are,
besides the visual mark, also marked with odour
either from urine or from scent glands (Gosling 1982).
In addition to scrapes and pits many cervids mark
bushes and trees both visually by removing bark and
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leaves, and by odour using scent glands on the head.
In fallow deer this behaviour is generally referred to
as fraying (Chapman & Chapman 1975).

The function of scrapes and pits in fallow deer and
other Cervidae is not obvious. Chapman & Chapman
(1975) could not find any correlation between the sites
where bucks rutted and the distribution of scrapes. In
white-tailed deer Odocoileus virginianus contradic-
tory results have been presented with respect to the
usual distance between scrapes and frayings (Moore &
Marchinton 1974, Kile & Marchinton 1977). Inroe deer
Capreolus capreolus, scrapes have been shown to func-
tion as territorial markings (Johansson, Liberg & Wahl-
strom 1995, Johansson & Liberg 1996). In general, a
reasonable hypothesis for the function of pits and scrapes
in fallow deer and other cervids is that they serve a
role in territorial behaviour and/or sexual advertise-
ment. In this paper we set out to test this hypothesis
in a semi-enclosed population of fallow deer.

The mating tactics of fallow deer males commonly
varies both within and between populations, and males
in different populations have been classified as de-
fending small clustered territories (lekking), dispersed
resource defence polygyny, dispersed mating stands
without resource defence, and mobile harem defence
(reviewed in Thirgood, Langbein & Putman 1999).
The population under focus in our study can be de-
scribed as one where adult males defend dispersed
rutting pits that do not contain any obvious resources
essential for females (Espmark & Brunner 1974, Jones
Fur 1998a).

First, we investigated the spatial distribution of rut-
ting pits in our study area. In particular we wanted to
test if rutting pits showed evidence of clustering, were
randomly distributed or showed evidence of over-dis-
persion. Second, we studied the distribution of scrapes
in relation to the location of rutting pits. Third, we
tested experimentally whether scrapes were rescraped
or not. Finally, we added artificial scrapes to test whether
scrapes were re-visited by the buck that made them
or if also other bucks re-mark already present scrapes.

Study area and methods

Our field-work was done in the Ottenby Nature Re-
serve from 9 October to 2 November in 1995. In addi-
tion, we used data on the location of rutting pits col-
lected in the same area during each year in the five-
year period from 1993 to 1997. The 1,000 ha reserve
is situated at the southern tip of the island of Oland
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(56°14'N, 16°26'E) in the Baltic Sea proper off the
Swedish east coast. The area is fenced off to the north
and surrounded by the sea in all other directions. The
enclosure contains approximately 350 hectares of con-
tinuous deciduous forest surrounded by a mixture of
grazed pastures and thickets (Larsson 1974). During
the rut, most of the deer gather in the forested area,
and it is also here that all rutting stands can be found
(Fig. 1).

The density and composition of the population were
determined by a helicopter census in February 1994.
A total of 270 fallow deer were counted. Out of these
60 were antlered bucks and 93 were adult does, yield-
ing a total density of 27 deer/100 ha and densities of
6 bucks/100 ha and 9 does/100 ha, respectively. Some
culling takes place annually in addition to naturally in-
duced mortality. However, we do not have exact fig-
ures to calculate the size and composition of the pop-
ulation in the autumn of 1995, so we had to assume
that the population had stayed approximately the same
and we used these numbers as an index of density
and composition.

Rutting stands and pits were located by daily search-
ing the woods for groaning males. Groaning males can
be heard from a distance of approximately 500 m in
favourable weather conditions. We plotted the location
of pits on to scale maps of the study area. We then
used these pit locations as well as previously collect-

Figure 1 The Ottenby forest study area and the distribution of the
27 fallow deer rutting pits observed in 1995.
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ed data on pit locations from the period 1993-1997 in
the same area to perform a nearest neighbour analy-
sis of their distribution using the Clark-Evans test
with the Donnelly modification (Krebs 1989).

Behavioural observations
The collection of behavioural observations was either
done from hides and hunting towers, or on foot. The
latter technique was predominantly used at the peak
of the rut when especially the bucks are less vigilant
than normally. Occasionally the deer were studied
from cars. For each individual male the frequency of
scraping as well as the time of appearance and disap-
pearance of other deer on the stand was noted.
Binoculars and a telescope were used for identifi-
cation of the bucks. All observed bucks were indivi-
dually recognisable through antler characteristics. The
deer were divided into the following categories: adult
bucks, young bucks, juvenile bucks, adult does and
fawns. Bucks were considered to be adult when the
antlers were fully palmated. Young bucks (2-3 years)
did not have full palms, but the antlers were branched
and larger than the small, unbranched spikes of juve-
nile bucks. As pointed out by Chapman & Chapman
(1975) the use of antler characteristics is not an exact
method for ageing fallow deer, although it may be use-
ful for broadly separating the males into age groups.
Previous studies have shown that fallow deer males
three years old and younger normally can be regard-
ed as socially immature and that they rarely partici-
pate actively in the rut (Langbein & Thirgood 1989,
Moore, Kelly, Cahill & Hayden 1995, Komers, Pela-
bon & Stenstrom 1997).

Experimental study
To investigate if scrapes were rescraped, 95 fresh
scrapes were marked with numbered tags and re-
ceived a light powdering of sieved sand. The scrapes
were checked on the first, third, fifth, and tenth day
after the first powdering. If a scrape had been re-
scraped, it was given a fresh powdering of sand. We
also checked whether there was any fraying within a
5 m radius of the scrapes. Based on their diameter the
scrapes were divided into small (< 40 cm), medium
(40-80 cm) and large (> 80 cm) scrapes, and we tested
if the frequency of rescraping was dependent on the
size of the scrape. A number of roads traversing the
study area functioned as transects, which presumably
ran through the territories of several different bucks
(see Fig.l).

Twenty pairs of artificial scrapes were made near
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fresh natural scrapes. To test whether or not scent was
important in determining the frequency of rescraping
one of each pair of the artificial scrapes was provid-
ed with some top soil from the natural scrape. Both
kinds of scrapes were also given a light powdering of
sieved sand. Artificial scrapes were made approxi-
mately 50 cm in diameter and placed at an equal dis-
tance of 1-2 m from the natural scrapes.

Distribution of scrapes

The distribution of scrapes was mapped in circular
areas around seven rutting pits. To avoid overlap with
other stands nearby the radius of the circles was re-
stricted to 50 m. In some cases other pits could be
found as close as 100 m from the central pit. Three maps
were made by first putting a measuring tape on the
ground to the north from the centre of the pit. Then
the area of 22.5° west to 22.5° east of the measuring tape
was systematically searched for scrapes. The scrapes
found were plotted on a map. The measuring tape was
then moved 45° and the same procedure was repeated,
until the whole area was covered. This method was
time consuming, but could be conducted by a single
person. The rest of the maps were made by a different
method when assistance was available. One person stood
in the middle of the rutting pit with a sighting com-
pass while others were systematically searching the area
for scrapes. When a scrape was found, the direction
from the central pit was taken and the distance measured
as the number of steps. The number of steps could later
be converted to metres since it was known how many
steps each person took when walking 50 m. We test-
ed whether there was any significant difference (%2
one-sample test) between the distribution of scrapes
in the inner and outer half of the area around the pits.
If scrapes are used in communication between males
one would expect a higher density of scrapes in the
direction of neighbouring stands. To test this the areas
were also divided into four sectors (1-90°, 91-180°,
181-270°, 271-360°) and tested for differences in the
distribution of scrapes between different directions
(X2, one-sample test). Fisher’s combined probability
test was used to test the significance if all circles were
used as one sample.

Results
Distribution of rutting pits

The rutting pits were randomly distributed in the forest
habitat in all of the five years of study (Table 1). Some
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Table 1. Nearest neighbour analysis of the fallow deer rutting pits
in the Ottenby study area during 1993-1997. Index of dispersion
(R), number of pits (N), z-score and P-values of nearest neighbour
distances in all five years of the study are based on Clark-Evans
test with the Donnelly modification (Krebs 1989). R approaches
zero if the population is overdispersed, 1 if random and 2.15 if
clustered.

Year R N z P
1993 111 13 0.80 0.42
1994 1.00 i 0.01 0.98
1995 1.02 17 011 091
1996 1.20 18 1.44 0.15
1997 1.16 15 1.07 0.28

of the pits were used in all years and were found in
the same location. Others were more temporary with
a few being used in only one of the years (see Fig. 1,
Table 2).

Behavioural observations

In total, 652 minutes of deer behaviour were recorded.
Adult bucks were observed for 528 minutes in total
(mean observation time per buck = 10.6 minutes).
They were observed together with other adult bucks
for 15 minutes, with young bucks for 217 minutes,
with juvenile bucks for 94 minutes and with adult
does for 269 minutes. The presence of adult bucks,
juvenile bucks or adult does did not influence the fre-
quency of scraping (Mann-Whitney U-test: x2= 0.35,
Nj =49, N2=4, N.S.; x2=0.12, N, =44, N2=9 ,N.S.
and x2=0.62, Nj = 26, N2= 27, N.S.). The frequen-
cy of scraping was lower when young bucks were
present than when they were absent (Mann-Whitney
U-test: x2= 5.0, Nj = 43, N2= 10, P < 0.05).

Experimental study

On day 1 after first being examined 22% of the tagged
scrapes had been rescraped and after three days 31%.
After five days 42% and after 10 days 52% of the
scrapes had been rescraped at least once. Among large
scrapes most became rescraped, whereas the opposite
was true for small scrapes: 77% of the large, 50% of
the medium, but only 20% of the small scrapes were
rescraped (x2= 9.02, df = 2, P < 0.02). Large scrapes
were also more frequently rescraped more than once:
52% of the large scrapes (N = 30), 20% of medium
sized (N = 49) and 7% of small scrapes (N = 13) were
rescraped more than once during a 10 day period (x2=
13.30, df= 2, P< 0.01).

Of all scrapes, 17% had frayings within a 5 m radi-
us. Among large scrapes 16% had frayings close to them.
The figures for medium sized and small scrapes were 20
and 8%, respectively (x2= 0.85, df = 2, N.S.). Twenty-
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Table 2. The 27 fallow deer rutting pits observed in the Ottenby
study area during 1993-1997 and their respective years of occu-
pancy. For pit locations see Figure 1

Pit number 1993 1994 1995 1996 1997
1 X
2 X X X
3 X X X
4 X X X X
5 X X
6 X X X
7 X X
8 X X X
9 X X
10 X
u X X X X
12 X
13 X X
14 X X X X X
15 X X X X
16 X X X X
17 X
18 X
19 X X
20 X X X X
21 X X X X X
22 X
23 X
24 X
25 X
26 X X X X X
27 X

five percent of the scrapes that had been rescraped,
but only 10% of the scrapes that were never re-
scraped, had frayings within a 5 m radius (x2= 4.24, df =
1, P < 0.05).

The artificial scrapes were not rescraped as fre-
quently as the natural scrapes. During a five day peri-
od (24-29 or 25-30 October) 7.5% of the artificial
scrapes (N = 40) were rescraped. Among natural scrapes
(N = 95) 35% were rescraped during a comparable
five day period (22-27, 23-28 or 24-29 October) (x2=
40.33, df = 1, P < 0.001). During the last period, 24-
29 October, the difference between artificial and nat-
ural scrapes was even greater; 5% (N = 20) of the
artificial and 36% (N = 14) of the natural scrapes were
rescraped (x2= 5.34, df = 1, P < 0.05). Since only a
total of three out of the 40 artificial scrapes were re-
scraped it was not possible to test for any effect of the
soil added from natural scrapes (two scrapes with
added soil, one without).

Distribution of scrapes

The distribution of scrapes around the ratting pits showed
atrend of being directed towards the location of other
nearby bucks. If data from all pits were combined,
the distribution of scrapes was significantly different
between different directions as well as closer to the
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Table 3. Scrapes around seven different fallow deer rutting pits in
the Ottenby study area in 1995 and the different distribution be-
tween their inner/outer circle or different directions (N-S-E-W);
X2, one-sample test.

Pit number Inner > Outer circle Different directions

1

4
1
17
19
21
27

*k *k

Kok K

*k

Fisher’s combined probability test ~ ***

N.S.;, * P<0.05 ** P<0.01; *** P< 0.001

centre compared to the outer half of the area (Table
3). Around four pits (11, 27, 4 and 21 in Figure 1)
there were significantly (P < 0.05) more scrapes close
to the centre of the area than in the outer half of the
area. Two of those pits (11 and 27) also had a signifi-
cantly (P <0.01) unequal distribution of scrapes be-
tween different sectors (N-S-W-E). At pit 19 we found
a significantly unequal distribution of scrapes be-
tween different directions but no significant difference
between the inner and outer half of the area (see
Table 3). Scrapes were aggregated in the direction of
other nearby pits around pit 11 and 19. Pit 27 also
showed this tendency, even though a substantial part
of the scrapes were directed towards the south (see
Table 3).

Discussion

Distribution of rutting pits

We found the distribution of the rutting pits to be ran-
dom in all of the study years. This means that there
are no indications of aggregation in the population
studied. Other studies of fallow deer have shown that
fallow deer bucks may aggregate and form leks during
the rut (Schaal 1986, Pemberton & Balmford 1987,
Clutton-Brock, Green, Hariawa-Hasegawa & Albon
1988, Apollonio, Festa-Bianchet & Mari 1989, Lang-
bein & Thirgood 1989), and this behaviour has been
suggested to be associated with a high density of bucks
(Apollonio 1989, Langbein & Thirgood 1989). The
population density of mature bucks in our study area
falls within the low range reported by Langbein &
Thirgood (1989), and it is therefore no surprise that
we observed no indications of clustering in our study
population and the nearest neighbour analyses did
not reveal significant clustering in any year.

© WILDLIFE BIOLOGY +6:1 (2000)

The location of mating stands and hence of rutting
pits is likely to depend on a range of factors such as
proximity to does, distance to other competing bucks,
and tradition. In a study in the same area, Jones Fur
(1998b) failed to find any vegetation characteristics
discriminating between stands and random sites apart
from stands being characterised by having a more
closed canopy layer. This does not mean, however,
that bucks are unable to predict female movements. A
comparison of radio-tracking data from two does col-
lected during the rut of 1994/95 at Ottenby suggests
that does have home ranges of approximately 40 ha
and that these are very stable between years (D. Sten-
strom, pers. obs.). Thus, it is likely that bucks are capable
of locating places that are better than others with re-
spect to the probability of encountering does within
the forest habitat. If bucks somehow can tell where does
are most likely to be encountered, it would clearly be
profitable for them to defend stands as such sites. So
we would expect the strongest and most dominant
bucks to defend the most popular stands, and compe-
tition to be most intense for such sites. While we
have no direct evidence for this being the case, the
fact that some stands/pits were used in all years of the
study and others more seldomly suggests indirectly that
some sites are indeed more profitable.

The function of scraping

We found no difference when comparing the frequency
of scraping with and without adult males, juvenile
bucks or adult does present on the stand. However, these
non-significant results may be due to small sample sizes.
The important thing to note in the present context is
that bucks scrape both when other individuals are present,
and when they are alone at the stand. This finding shows
that scraping in itself is unlikely to be a visual display,
even though the resulting scrape may well be so.

At Ottenby, the does did not show any obvious interest
in scrapes, i.e. they were never observed to smell them.
In contrast, bucks were often observed smelling scrapes,
which suggests that scrapes are likely to be signals pri-
marily directed towards other bucks. However, it is still
possible that the does may be affected by the scrapes.
In white-tailed deer it has been suggested that scrapes
attract does and that the bucks return to their old scrapes
to check for waiting does (Moore & Marchinton 1974).
Furthermore, in the same species, females have been
reported to respond to both rubs and scrapes (Sawyer,
Marchinton & Miller 1989).

The scrapes around the mapped rutting pits showed
no obvious pattern unless all maps were used as one
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sample in a combined probability test (see Table 3).
Chapman & Chapman (1975) had the same difficulty
in finding any pattern of scrapes made by fallow deer
in a 3 ha area. Moore & Marchinton (1974) found that
white-tailed deer scrapes were made in conspicuous
places and that their location generally coincided with
areas of high densities of frayings. Kile & Marchin-
ton (1977) found that white-tailed deer scrapes were
clumped, but not at the same sites where clumps of
frayings were found. An explanation of these contra-
dictory results could be that scrapes are made where
the soil is easily scraped independently of the presence
of young trees suitable for fraying. That scrapes a-
round rutting pits in our study in some cases were more
frequent in the directions towards other pits could
indicate that the scrapes are used in territoriality. How-
ever, if scrapes are territorial markings this may be
hard to prove by mapping the scrapes since surround-
ing bucks might change the location of their territory
during the rut and as a result confuse the pattern.

Gosling (1990) proposed that the principal func-
tion of scent marking by resource holding males
should be status advertisement, providing a means of
assessment to potential competitors, thereby reducing
the cost of agonistic encounters. Whether scraping is
used for status advertisement in fallow deer is not
fully known. However, male dominance rank has a
profound effect on the frequency of both scent mark-
ing in general, and scraping, in fallow deer (Jones Fur
1998a, Komers et al. 1997). Further, the spatial pat-
tern of scraping observed in our study seems to sug-
gest that this could be the case. The fallow deer bucks
in our study do not seem to mark territorial bounda-
ries, rather the intensity of markings tends to de-
crease with distance from the rutting pit.

Rescraping was common, and as many as half the
tagged scrapes were rescraped within a 10 day period.
No observations were made to identify the individual
that did the rescraping. Ozoga & Verme (1985) found
that prime aged male white-tailed deer rescraped as
often as they made a new scrape. Yearling bucks were
responsible for 31-44% of the rescraping events.

That artificial scrapes were less frequently rescraped
than natural ones may have different reasons. They
could either have such a strong human smell that they
were avoided, or they could be placed in very specific
locations. That the artificial scrapes should be avoid-
ed simply because of human smell seems unlikely.
Natural scrapes were frequently checked, and when
doing so human smell must have been left also at
these sites. The artificial scrapes were placed very close

(1-2 m) to natural scrapes, but of course there is still
a possibility that the deer would not have chosen
those particular locations, even though this also seems
unlikely. Another explanation could be that scrapes
are preferentially rescraped by the buck who first
made them.

That large scrapes were rescraped more frequently
seems obvious both if scrapes are visual markings
and if they are scent marks. This is because large scrapes
are likely both to be more conspicuous and to contain
more scent. Scrapes that are rescraped more often
probably will also become larger with time. It is im-
possible to tell how many times a given scrape had
been scraped when it was first found, tagged and
measured.

Scrapes close to frayings were more often re-
scraped than other scrapes, maybe because they were
more often visited. If this is correct, it might indicate
that these scrapes were of a greater strategical impor-
tance than others, for instance as territorial marks or
signposts for status signalling. However, the frayings
could also attract deer and make the area more often
visited independently of any strategical importance.

In conclusion, the function of scraping seems to be
communicative primarily towards other bucks. It is
probably the scrape itself and not the scraping activ-
ity that functions as a visual as well as an olfactory
signal. We suggest that scrapes primarily serve as sign-
posts for status signalling. Very little seems to indi-
cate any function for scrapes in territoriality. How-
ever, we cannot exclude the possibility that scrapes may
play a role for does when choosing a buck to mate
with.
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