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Introduction 
Density and population size are 
preconditions for effective game management. 
For all populations that will be managed 
information about the density trends is 
required. Index in density changes is useful for 
comparing populations continuously for many 
years. Population variations from year to year 
are relevant information to get an indication of 
the status of the population (Sinclair et al. 
2006). Inventory surveys are fundamental 
for wildlife monitoring and the interest 
from societies are growing in pace with 

biodiversity and environment awareness. 
To maintain knowledge of game and wild 
species various inventory models are used 
for surveys. For successful management of 
wildlife population, knowledge about the 
population’s dynamic is needed in a short and 
long time perspective (Danell & Bergström, 
2010). 

 

 

 

Abstract 
The land around Herrevad Abbey consists mostly of pastures with a lot of old 
coarse oaks, a touch of broad-leaved decidous forest and mixed deciduous and 
coniferous forest. 
In the year 2010 the Swedish Environmental Protection Agency became owner of 
the area around Herrevad Abbey, previously owned by the Swedish National 
Fortification Administration. A high pressure from hunting occurred during the 
Swedish National Fortification Administration ownership. This resulted in a 
decrease of the roe deer (Capreolus capreolus L.) population. 
A pellet-group count is a reliable, indirect inventory method that is used with high 
frequence within wildlife management since the 1930s. Pellet-group count is used 
in Swedish Wildlife research since the 1977 at Grimsö Research Station and today 
an increasing interest for this method is seen both in nature management, among 
hunters and  in the Swedish Association for Hunters. 
Through a pellet-group count of a roe deer population, an underestimated index of 
the total density is shown, which means that the investigated population can be 
larger than the survey shows. The pellet-group count in this study covered 3,20 
km-2 with a total of 315 plots. The plot had a circular shape and covered 10m2, 
which is recommended for roe deer surveys. Each plot was investigated twice, 
one round clockwise and one round counter clock-wise to increase the precision 
of the survey. The calculation showed 10,76 roe deer per 1,00 km-2 in winter 
population during 2010; with a 10% set-off for winter mortality and 8,22 roe deer per 
1,00 km-2 in winter population with a 30% set-off. The density with 10,76 roe deer /km-2 

is low compared to experimental plots at Bogesund, Ekenäs, where the population is 
estimated to around 17-23 roe deer/ 1,00 km-2. A calculation for carrying capacity shows 
that the population will reach the density limit within four years at Herrevad Abbey. 
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Pellet-group counts have been used in the 
Swedish Wildlife research for a long time, 
since 1977 at Grimsö Research Station 
(Jansson et al. 2004). Today an increasing 
interest for the survey method shows even in 
nature management. The interest for pellet-
group count is also increasing among hunters 
and the Swedish Association for Hunters 
(Kindberg et al. 2004). In Sweden there are 
two main surveys that have used pellet-
group count for roe deer (Capreolus 
capreolus L.); esti-mating population 
density at Bogesund, Ekenäs (Kjellander et 
al. 2004a), and esti-mating the roe deer 
resources available for lynx (Lynx lynx L.) 
in the County of Örebro (Kindberg et al. 
2004). In Finnish surveys most of the 
pellet-group counts are made for moose 
(Alces alces L.) and the surveys have 
estimated moose grazing in young forests. 
Other purpose of the surveys was to see 
how the moose used the habitat (Härkönen 
& Heikkilä, 1999). Sweden and Finland 
uses the pellet-group count more in both 
science and management then Norway 
does, mostly because Norway are critical 
against the survey method. Though that the 
pellet-group count is used in some 
Norwegian surveys for wolf (Canis lupus 
L), moose, (Sand et al. 2007) rein deer 
(Rangifer tarandus L.) (Olofsson & 
Oksanen, 2003) and domestic sheep (Ovis 
aries L.) (Rusch et al. 2009).  

Many similar studies are made on different 
parameters for roe deer, e.g. home-range 
size (Kjellander et al. 2004a), predation 
risk and longevity of roe does (Kjellander 
et al. 2004b), neonatal mortality of roe 
deer fawns (Jarnemo, 2004), variation in 
body mass for adult roe deer (Pettorelli et  

 

 

 

 

 

 

 

 

al. 2001) and trends in ungulate collisions 
in traffic (Seiler, 2004). 

 

Herrevad Abbey  

Human activities can be seen from the 
Stone Age in the area around Herrevad 
Abbey (Johnmark & Fiskesjö, 2010). The 
abbey was established during the year 
1144, by archbishop Eskil from Lund, as 
the first Danish monastery of the 
Cistercian Order. In 1658 the monastery 
became Swedish. The last activities in the 
area during the 1900th century included a 
remount depot and dressage institution for 
horses (1901-1955) and also a training site 
for the Swedish Air Force (1960-2005). 
Today Herrevad Abbey is privately owned 
and is used as a hotel and restaurant 
(Åkesson, 2011).   

In 2010 the Swedish Environmental 
Protection Agency became owner of the 
area around Herrevad Abbey after The 
Swedish National Fortification 
Administration. During the Swedish 
National Fortification Administrations 
ownership a high pressure from hunting 
occurred, which resulted in a decrease in 
the roe deer population. 5,83 km-2 of the 
area will become a nature reserve during 
2011 (Wieslander, orally 2011). The main 
reason of the nature reserve is to protect a 
sustained tree dressed pasture with old 
oaks (Quercus robur L.) and beeches 
(Fagus sylatica L.) in a mosaic of swamp 
forests, wetlands and broad-leaved 
deciduous forests.  
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The County Administration of Scania is 
responsible for the management at 
Herrevad Abbey (Johnmark & Fiskesjö, 
2010).  

From the pellet-group count, it will be 
possible to see how the previous hunting 
pressure has affected the roe deer 
population in the area. The pellet-group 
count will be the first of its kind at 
Herrevad Abbey and will serve as the basis 
for further pellet-group counts in the area. 
After various surveys The County 
Administration of Scania will be able to 
see trends and fluctuations in the roe deer 
population and can use the results as an 
implement for future surveys. The pellet-
group count is in cooperation with the 
County Administration of Scania. The 
workers on Söderåsen national park, 
located south to Herrevad Abbey, are 
responsible for the management in the 
survey area (Johnmark & Fiskesjö, 2010). 

Survey species 

Roe deer is the smallest wild ungulate in 
Sweden. They are distributed all over the 
country, except from above the tree line.  

 

 

 

 

 

 

 

Roe deer pellet-piles consist of small 
pearls. The pellets are oblong and have a 
cylindric shape, around 1,0 -1,5 
centimetres long and 0,7-1,0 centimetres 
broad (Figure 1.1). Fresh pellets are black 
coloured and have a smooth surface 
compared to old pellets which are brown c 

coloured and paled. Roe deer are so-called 
quality grazers and feed mostly on herbs, 
grass and brush woods. They also feed on 
mushrooms and leaf from trees and bushes. 
Roe deer are staying in home ranges or 
territories, depending on the sex. The size 
of the home ranges or territory differs 
depending on where in the country they are 
located (Cederlund & Liberg, 1995). 
Generally for the whole country the roe 
buck territory is bigger than the roe doe 
(Kjellander et al. 2004). In south of 
Sweden, the size of the home range or 
territory is about 0,2-0,5 km-2, which 
should be taken into consideration during 
the survey, depending on the quality of the 
habitat.  

The habitat at Herrevad Abbey is good for 
roe deer; it consists of both pasture and 
forest, which gives both food and 
protection (Cederlund & Liberg, 1995). 

 

Fig. 1.1. Pellet-group from roe deer. 



 

 5   HÖGSKOLAN I HALMSTAD • Box 823 • 301 18 Halmstad  • www.hh.se 

    
 

EXAMENSARBETE | BACHELOR’S THESIS 

 
 
 
 
 
 
 

Materials and methods 
The land around Herrevad Abbey consists 
mostly of pastures with a lot of old coarse 
oaks, a touch of broad-leaved decidous 
forest and mixed deciduous and coniferous 
forest. The pellet-group count was 
implemented over ten days from March 
22nd to April 13th 2011. Of the total 5,75 
km-2 land, 3,20 km-2 is in the study, which 
is 56% of the total land area. (Figure 2.1) 
The survey area is representative for the 
entire area at Herrevad Abbey.  
 
Sampling method  
The pellet-group count is a reliable, 
indirect inventory method that is used 
frequently within wildlife management 
since the 1930s. Through a pellet-group 
count of a roe deer population, an 
underestimated index of the total density is 
shown, which means that the investigated 
population can be larger than the survey 
shows (Neff, 1968, Acevero, 2010). To 
investigate pellet-group counts, there are 
two used methods; ”Faecal standing crop” 
(FSC) or” Faecal accumulation rate” 
(FAR). When performing an (FSC) –
survey the total density of the whole area is 
taken into calculations. The plots will not 
be cleaned between the survey occasions. 
The (FAR) -survey will be made twice. 
After the first survey, the plots will be 
cleaned from pellet-groups and the survey 
will be performed again after a certain 
amount of days. After both surveys it will 
be possible to see the accumulation of 
pellet-groups in the particular area 
(Campbell, 2004). The pellet-group count 
can be carried out in different ways e.g.  
 
 
 

 
 
 
 
 
 
 
 
random or systematic. A random pellet-
group count is the most reliable, but this 
can be hard to retrieve the plots in the 
terrain (Neff, 1968). During a systematic 
pellet-group count all the plots are 
uniformly distributed over the entire 
survey area in north-south or west-east 
direction, either in clusters or in transect 
(Cederlund & Liberg, 1995). This survey is 
based on the (FSC)-method with 
systematically distributed transects and 
plots. During a pellet-group count, the 
calculation is made due to the roe deer 
defecation rate, number of pellet- piles one  
roe deer leaves behind every day. The 
defecation rate per day for roe deer is 
around 17-23 pellets- piles, due to the 
quality of the vegetation in the 
surroundings (Mitchell, 1985). This survey 
counts on the defecation rate of 20 pellet 
piles a day.  
 
Field method 
The pellet-group count covers 3,20 km-2 
with a total of 315 plots. The transects and 
the plots were entered into a Garmin etrex 
Legend HTx- GPS before the field survey 
begun to easily find the plots in field. The 
southern boundary of the survey area 
proved as starting-point for all transects. 
They were laid perpendicular from the 
boundary with a 100 meter in between 
each of the 21 transects.  
At transects, the plots were placed with 
100 meters interval. This results in one plot  
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per km-2. The transects get names from (A) 
to (U) from west to east. Subsequently the 
plots got one number with start at #1 in the 
south with raising numbers north over, 
maximum #22. (Appendix 1.)  
The plots had a circular shape and covered 
10m2 a piece, which is recommended for 
roe deer surveys (Broman 2004, Cederlund 
& Liberg, 1995). During the survey, each 
plot is investigated twice, one round 
clockwise and one round counter clock-
wise to raise the precision of the survey.  
Pellet-groups consisting of more than ten 
pellet-piles are counted as a pellet-group.  
A pellet-group that consists of less than ten 
pellet-piles is not counted in this survey.  
No markers are placed in the terrain due to 
the high proportion of pasture. The risk 
that the markers will disappear or be 
moved until the next survey is high due to 
the cattle grazing from May to October and 
the wild boar (Sus scrofa L.) that riffle 
continuously on the pastures. The only 
mark for the plots exists in the Garmin  
 
 
 
 
 

 
 
 
 
 
 
 

 
 
etrex Legend HTx-GPS, the ARC GIS 9.2 
computer program and on a paper map.  
Equipment used in the field was a protocol, 
were all plots had a specific column. In the 
protocol, numbers of found pellet- piles 
were noticed. Pellet-piles from other 
species and observations are noticed. To 
get the precise size of the circular plot; a 
stick is used with a string of 1,78 m, which 
represents the radius of the circle of 10m2.  
When the field survey was done, 
calculations were made for the roe deer 
population in the area. Formula used for 
the calculation was N= (S*1000*I) 
/(Y*P*D*T) which is the easiest formula 
to use at a pellet-group count (Cederlund 
& Liberg, 1995).  
Other species, e.g. red fox (Vulpes vulpes 
L.), field hare (Lepus europaeus P.) and 
wild boar was noted in the protocol. No 
calculations were made for this species. 
The only reason to note this species was to 
see fluctuations in the density of these 
species on coming surveys. To get a more 
reliable density of the roe deer population, 
the survey has to be done continuously, 
preferably annually. 
 
 

Fig. 2.1. To the left; pasture with old oaks. To the right; pasture with forest in the background.  
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Results 
The calculations are based on the 40 pellet-
groups found in the 315 plots during the  
survey. The total length of transects are 31, 
4 km, which gives a medium value of 
pellet-groups every 0,785 km. The 
calculation gives 10,76 roe deer per 1,00 
km-2 with a 10% set-off for winter 
mortality and 8,22 roe deer per 1,00 km-2 
with a 30% set-off.  
The distribution of the pellet-groups in the 
terrain showed that the roe deer were 
mainly situated in the forest, 77,5% (31 
pellet-groups). Only 22,5% (9 pellet-
groups), where found at the pasture (Figure 
3.1). The habitat distribution is 40% forest 
and 60% pasture (Figure 3.2).  

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
Of the total number of survey plots, 33% 
(105 plots) contained some sort of faecal, 
see figure 3.3. Most of the faecal comes 
from cows (Bos Taurus L.) and roe deer. 
The field hare is only presented in one 
survey plot.  
Without hunting in the survey area, the 
carrying capacity will be achieved in 4 
years. Figure 3.4 is based on 25% 
yearlings and the remaining population 
split in 50% each (50% roe does, 50% roe 
bucks). Every roe doe get two fawns; 50% 
dies the first year due to predation or other 
circumstances. After the winter, the 
population reduces with 10% due to 
mortality. Emigration and immigration is 
not taken into consideration. The winter 
population increase from 10,76 / km-2 2010 
to 25,32/ km-2 2014. This gives a 
percentage increase with 135%. 
 
 
 
 
 

Fig. 3.1. 77,5% ± sd of the pellet-groups where 
found in the forest and 22,5% ± sd in the 
pasture. Due to this result roe deer in the area 
prefer forest. 

Fig.3.2. The area consists of 40% 
forest and 60% pasture ± sd.  

Fig. 3.3. Distribution over found faecal from all 
species with ± sd. Faecal from cows (47) and roe 
deer (40) has the highest distribution in the area. 
Moose and field hare has the lowest distribution 
with only 3 respectively 1 pellet-group.  
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Discussion 
The aim with this study was to see how the 
roe deer population had been affected by 
the earlier pressure from hunting. 
Unfortunately, a previous hunter at 
Herrevad Abbey; Tomas Ramsin, does not 
have any firing statistics for the roe deer. 
However, supplementary feeding had 
occurred in the area and observations 
during hunting and game management is 
the only inventory that was used in the area 
before this survey. Tomas Ramsin had 
noted that the roe doe’s have had both 
twin- and triplet births in the area. Roe 
buck’s that have been praised with medal’s 
for there horn also occur.  
The largest uncertainty with the use of a 
pellet-group count is, according to Neff 
(1968) observer bias. Human error in the 
pellet-group counts involves personal 
factors such as fatigue, boredom, visual 
acuity and experience, which are difficult  

 

 

 

 

 

 

 

 

to evaluate. In field survey, the human 
factors can effect the methods safety, 
which can have a negative effect on the 
result. More easily tested are such factors 
as type and density of ground cover, and 
size and shape of plots. It can also depend 
on the roe deer defecation rate and the 
shape and size of the plot; it becomes 
harder to find all pellet-groups the bigger 
the survey plot are. A pellet-group count is 
best performed during early spring, before 
the vegetation starts growing and after the 
snow has melted (Cederlund & Liberg, 
1995).  

Advantages with a pellet-group count are 
that it is easy to perform; many species can 
be in the survey at the same time which 
makes the survey both effective and cost-
effective, to a certain limit. The 
disadvantages of the pellet-group count is 
that the population’s sex and age can not 
be determined. Pellet-group density may 
be used directly as indicator of population 
trends between years or between areas 
without consideration of defecation rate. 
Another disadvantage parameter is that the 
pellet-group count is time-consuming, due 
to the fact that the same person must do the 
whole survey; if the pellet-group counts 
will be fair. To complement the survey 
method with sex and age distribution; 
observations of the roe deer in field can be 
used. Observations are time-consuming, 
but will give a good overview of the 
population, even down to individual 
knowledge (Cederlund & Liberg, 1995, 
Danell & Bergström, 2010). 

The emigration from and the immigration 
to the survey area is restricted.  Due to two 
surrounding national roads, road 13 
southward and road 21 northward, and the  

Winter population 2010-2014
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Fig. 3.4. The development of the roe deer winter population 
from 2010 to 2014 with ± sd. 
 In just four years the population will increase from 10,76 /km-

2 to  25,32 / km-2 and the carrying capacity for the area is 
reached. The carrying capacity for an area like Herrevad 
Abbey is around 17-23 roe deer / 1 km-2 (Kjellander, orally, 
2011).  
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county road 108 eastward. This makes the 
area sensitive against traffic. 
In the county of Klippan during year 2010 
till May 2011, 131 wildlife accidents with 
roe deer occurred. Of these; 17 occurred at 
the national roads and the county road 
(Figure 4.1), which is 13% of the total 
number of traffic accidents in the county 
(Sävberger, 2011, http://www.viltolycka.se). 
Due to the small amount of red fox faecal 
found in the survey (Figure 3.3), the red 
fox population at Herrevad Abbey had a 
dip at the moment. 
About 50% of the roe deer fawns die in 
their first summer due to red fox predation, 
which is the biggest mortality factor for 
fawns (P. Kjellander, orally, Jarnemo, 
2004). This gives the roe deer a chance to 
recover without predation from the red fox. 
According to Kjellander et al. 2004b, roe 
doe’s that give birth during low red fox 
abundance has a higher fitness than roe 
doe’s who give birth during high red fox 
abundance.  

 
 
 
 
 
 

 
 
 
 
 
 
An additional threat against roe deer fawns 
at Herrevad Abbey is mowing mortality 
due to the high proportion of pasture. The 
pastures are mowed every year where the 
cattle do not eat. It is mainly black berry 
(Rubus sp. L.) and annual shoots from  
beech. Mowing is the second biggest factor 
of mortality for roe deer fawns according 
to Jarnemo 2004.  
The density with 10,76 roe deer /km-2 are 
low according to P. Kjellander, 2011, who 
thinks that a normal population in this 
environment should be around 17- 23 roe 
deer /km-2. Kjellander (2004b) made an 
experiment at Bogesund during four years 
with no hunting. During the period the roe 
deer population increase from 9,3 to 36,1 
roe deer /km-2.  
During the period, the roe deer died 
without explanation and the reproduction 
decreased (Kjellander, orally).  As shown 
in this experiment, the populations at 
Herrevad Abbey will most likely increase 
without hunting in the area. 

Fig. 4.1. Map over the wildlife accidents with roe deer in the surrounding 
area of the survey. Big triangles shows more than one accident at the same 
location and small triangles is one accident each. (Sävberger, 2011) 
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Appendix 1. An overview over the entire area, black border, which will become a nature reserve 
during 2011. Area with red border shows the survey area.  



 

 


