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Abstract Little information exists on the nesting of hedge-
hogs (Erinaceus europaeus) in the harsh northern environ-
ment, although this aspect has specific importance for the
species’ survival in this region. We studied the nest types and
nesting site selection of radio tagged hedgehogs in urban areas
in Eastern Finland. Altogether, four different nest types were
discovered and one of them (the pre-hibernation nest) is de-
scribed here for the first time. Hedgehogs preferred residential
areas for nesting during the mating and post-mating seasons
while in the pre-hibernation season and hibernation period
nesting was more common in forest areas. Nest constructions
were closely related to materials found in the nest vicinity.
During the active period, males used on average 24 nests and
changed them 30 times, whereas females used 17 nests and
changed them 26 times. The number of female nests and
frequency of nest change increased from post-mating to pre-
hibernation seasons, while in males both decreased. In general,
female and male nests were situated within their established
long-term home range, but in the pre-hibernation season over
30 % of male nests were situated outside of it. In post-mating
and pre-hibernation seasons, females avoided other individuals
of the same sex; this was demonstrated by the lack of nests in
other female core areas. Hedgehogs hibernate for around
223 days, which is the longest reported hibernation period
for this species. The results of the present study emphasise
the importance of forest and diverse residential areas including
forest patches for the hedgehog’s nesting habitat.
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Introduction

Nests are ecologically very important for many small mam-
mals, offering concealment and protection from predators,
thermal insulation and a place for nursing, especially in harsh
climates (e.g., Vogt and Lynch 1982; Redman et al. 1999;
Hanski et al. 2000). Nests are of great importance for solitary
and nocturnal hedgehogs (Erinaceus europaeus), but unlike
many other mammals, which maintain a secure permanent
nest, the majority of hedgehog nests are designed only for
short-term occupancy (Morris 1973). During the summer,
nests are used as a daytime retreat and, for females with litters,
as a refuge (Reeve 1994). In winter hedgehog spend periods of
up to several months hibernating in a nest. These nests are
constructed more thoroughly than day nests, which are often
flimsy structures (Morris 1973). Both the available materials
and location have an effect on the quality of the nest (Morris
1973; Boitani and Reggiani 1984; Huijser 2000). Usually, the
nests are situated above ground under bushes or dense shrubs,
in grasses and sometimes in burrows (Reeve andMorris 1985;
Huijser 2000; Haigh et al. 2012).

The most common nesting habitat is a hedgerow or forest
(Huijser 2000; Riber 2006; Haigh et al. 2012) and forest is
especially preferred for hibernation (Huijser 2000; Jensen
2004). Across its home range, the hedgehog has several day
nests, which are changed with varying intensity (Reeve and
Morris 1985). Day nests may also be abandoned and later
reused, for example, as hibernation nests (Boitani and
Reggiani 1984; Reeve and Morris 1985; Haigh et al. 2012).
Adults have rarely been observed using the same nest simul-
taneously (Morris 1973), but the sequential use of a nest by
multiple individuals has been reported (Reeve and Morris
1985; Riber 2006; Haigh et al. 2012). In Northern Europe,
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hedgehogs can hibernate for over 200 days from August–
October until April–May, but in milder areas, the hibernation
period is more variable, and some individuals may remain
active almost all year round (Parkes 1975; Jensen 2004; Haigh
et al. 2012; Rautio et al. 2013).

The European hedgehog has a fairly wide geographical
distribution and occurs in a great variety of climatic condi-
tions. In Fennoscandia, the species lives at the northernmost
limit of its distribution range. All important activities such as
breeding and rearing young, foraging for maintenance and fat
storing for hibernation have to be done in a relatively short
period, which is challenging for juveniles in particular. The
behaviour of a species at the northern edge of its range is likely
to differ from that observed in southern areas, where the
available habitats and climate are different. Knowledge of
hedgehog behavioural ecology in Northern Europe is fairly
scarce (Kristiansson 1984; Rautio et al. 2013), and there is no
information on the nesting of hedgehogs, although this aspect
is of specific importance for species survival in a harsh envi-
ronment. In addition, a significant decline in hedgehog popu-
lation has been evidenced in recent years in Europe (Hof
2009), and an understanding of the space use patterns of the
species is an important prerequisite for conservation.

Since hedgehogs have large home ranges in harsh climate
(Rautio et al. 2013), the current study hypothesised that
variations would be apparent also in the nesting behaviour
and in number of nests. In this work, as a contribution to the
knowledge of the nesting ecology of hedgehogs, we exam-
ine the nest function and structure and nest habitat selection
in urban areas in the northern edge of hedgehog range. More
specifically, we study the differences between males and
females in sequential nest use, frequency of resting without
nests and how nest habitat selection differs between nest
types. We hypothesise that since male hedgehogs have
generally larger home ranges than female hedgehogs
(Rautio et al. 2013), males also have a greater number of
nests and they change nests more frequently. We also ad-
dress the spatial distribution of nests in a home range and how
it changes during the active period and between sexes. Since
the home ranges of individuals of both sexes overlap, but
females share core areas with other females only during the
mating season (Rautio et al. 2013), we expect that the propor-
tion of nests in overlapping areas changes during the active
period, but the change is different among the sexes.

Materials and methods

Study area

The research was conducted in Joensuu (63°N, 29°E) a
medium-sized town in Eastern Finland with a population of
73,000. The study area (about 7 km2) consisted of the three

main habitat classes: (1) constructed areas (48 %) including
the city centre, residential and facility areas, (2) other con-
structed areas (29 %) including leisure activity areas and road
areas and (3) forest and semi-natural areas (23 %) including
deciduous, mixed, coniferous and transitional woodland and
scrub (see Fig. 1). The research was undertaken between
spring 2004 and early summer 2006. The ground was covered
with snow for about 5 months (from the end of November to
the end of April), with the average snow depth in the study
area in January being 36 cm (ranging from 21 to 70 cm).

Radio tracking

Adult hedgehogs (13 males, 12 females) were tracked by
VHF radio telemetry (see details in Rautio et al. 2013;
Appendix). The number and spatial distribution of nests,
nest usage patterns and nest habitat selection of hedgehogs
was monitored during active period, from spring (April)
until hibernation commenced in autumn (October) annually.
Home range analyses of the tracked individuals (Rautio
et al. 2013) were used to estimate the spatial distribution
of nests. In autumn, the radio tracked hedgehogs (five
females, six males) were considered to have entered hiber-
nation if they did not leave their nest for a month. Their
wintertime location was checked at monthly intervals.
Research activities were undertaken according to the regu-
lations of University of Joensuu Ethical Commission on
Animal Experiments. A license for live capturing and tagging
hedgehogs in the field was granted by the North Karelia
Environment Centre.

The hedgehog is a nocturnal species, so it can be expected
to stay stationary throughout the day also during its active
period. This allowed the authors to locate the nest sites be-
tween dawn and dusk. Using a handheld radio receiver, it was
possible to find the exact location of a nest occupied by a
tagged individual. The observed nests were marked in the
terrain by tying an inconspicuous string with a unique identi-
fication code nearby. The code revealed the date when the nest
was first observed and the identity of the individual occupying
the nest during the first observation.

Nest types were divided into four categories based on their
function: (1) day nests, (2) breeding nests, (3) pre-hibernation
nests and (4) hibernation nests. Day nests were used as a
daytime retreat during the hedgehogs’ active period. Breeding
nests were used during the nursing period (from the end of June
until the end of July) until juveniles were weaned. Pre-
hibernation nests were used during late summer and autumn
(August–September). Hibernation nests were occupied after
active period, between August and May. Some nests had sev-
eral functions, but the type was categorized according to the
main function of the nest.

Construction materials were documented and nest loca-
tions were divided into four categories: (1) under a bush or
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against a tree, (2) cavities on the ground (in a moss tussock
or under a tree root), (3) vicinity of a building (under a
woodpile, under or on the side of a building) or other, (4) in
loose leaves, twigs or grass. The exact nest site location was
missing from 16 % of nests (e.g., those in private gardens).
The habitat type of each nest site was obtained from
CORINE land cover data (2006, © EEA; Fig. 1).

The total number of nests used and changed was calcu-
lated only for the hedgehogs tracked throughout the active
period. For sex-related comparisons, the active period was

divided into three even seasons: the mating season (May 1–
June 15), post-mating season (June 16–July 31), and pre-
hibernation season (August 1–September 15). This enabled
the study of possible changes in nest use and number during
these seasons. If the daytime location of a hedgehog in a
nest was missing (as in 195 cases out of 2378 nest loca-
tions), the hedgehog was expected to use the same nest it
had used on the previous day. Sequential use of a nest by
multiple individuals was also recorded. Geographic nest
locations were included in the home-range analysis

Fig. 1 The proportion of a
habitats in the study area and b
hedgehog nest types with c
number of nests by location in
specific habitats. The residential
area and leisure activity area
included small patches of forest
(17 % and 3 % of the total area,
respectively)
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(Kernel 50 % and Kernel 95 %; see Rautio et al. 2013) in
order to estimate spatial patterns of nest usage and nesting
habitat selection. The number of nests in the core area (K50,
the area of intensive use), outside K95 and in the part of the
home range overlapping with their neighbour’s (K95 and
K50) were analysed by season (mating, post-mating, per-
hibernation season) and sex (ArcGIS 10; ESRI Inc.,
Redlands, CA, USA).

Statistical analyses

Fisher’s exact test was used to test the differences between
females and males in (1) frequencies of sequential nest use
and (2) frequencies of resting without a nest. The differences
in proportion of each nest type in three main habitat classes
(constructed areas, other constructed areas and forest and
semi-natural areas; see Fig. 1) were modelled with general-
ized estimating equations (multinomial distribution with
cumulative logit link function). Differences in (1) the num-
ber of nests and (2) the nest change frequency were mod-
elled with linear mixed models, where sex, season and their
interaction were included as fixed effects and the individual
as a random factor. The proportion of the total number of
nests overlapping with K95 areas of other individuals were
modelled with generalized estimating equations (even-
ts/trials data; binomial distribution with logit link function)
where sex, season and their interaction were included as
fixed effects and individual as a random factor. Due to the
low number of individuals with overlapping core areas (see
Rautio et al. 2013) and the low number of nests located in
overlapping core areas, the proportion of nests overlapping
with K50s of other individuals could not be modelled.
Statistical analyses were performed with SPSS 19.0 (SPSS
Inc., Illinois, USA) and program R 2.15.0 (Development
Core Team 2012). Before analyses, the normality of the
variables was checked.

Results

Nest types

Of the 344 observed nests during the study period, 283 were
day, 14 breeding, 36 pre-hibernation and 11 hibernation
nests. Nest type was typically permanent and only about
2 % of the nests were later reused for a different purpose.
Five nests were also used the following active period. For
those nests, which building materials were studied (n=198),
materials were gathered from the vicinity of the nests. The
majority of nests situated in coniferous forest were built by
burrowing into a moss tussock or under a tree root, so data
for building materials used in those nests (n=63) were not
included to the following division. At least two different

construction materials were used in 59 % of the nests (n=135).
Leaves were used in 73 %, grass in 35 %, twigs in 26 %, forest
litter in 20 %, moss in 14 % and rubbish (e.g., plastic bags,
wrapping paper) in 6 % of the nests.

A single day nest could be utilized by up to three differ-
ent hedgehogs, but never simultaneously. Out of the 23
studied individuals 23 % of males and 25 % of females used
a nest previously occupied by another individual (frequen-
cies did not differ statistically by sex; Fisher’s exact test,
p=1.000). However, among those hedgehogs that utilized
nest previously occupied by another individual, more cases
per hedgehog were observed in males than in females
(Table 1). The males reused both the nests of other males
(61 %) and females (39 %), whereas females almost exclu-
sively reused male nests (80 %). Almost half of the hedge-
hogs were observed resting without a nest, (the frequencies
between sexes did not differ statistically, Fisher’s exact test,
p=0.684). However, among those hedgehogs that were ob-
served resting without a nest, more cases per hedgehog were
observed in females than in males (Table 1).

Nest site and nesting habitat

The three most favoured nest sites were as follows: under a
bush or against a tree (36 %), vicinity of a building or other
(20 %) and cavities on the ground (19 %) (Fig. 1). With very
few exceptions, the tracked hedgehogs did not use the nest
boxes as resting sites. The exact number of nest boxes
offered by local people in the study area was not known,
but there were boxes in at least five different private
gardens.

We found a significant difference in the proportion of
different nest types situated in the three main habitat classes
(multinomial regression Wald chi-square=17.0, p<0.001).
Constructed areas (B=−1.8, p<0.001) and other constructed

Table 1 Number of cases per period when hedgehogs were observed
(a) utilising a nest which was used earlier by another hedgehog (the sex
of hedgehog observed to rest in the nest is given first, followed by the
sex of former user) and (b) resting without a nest

April–May June–July August–September Overall

(a)

♂→♂ 16 1 0 17

♂→♀ 1 10 0 11

♀→♀ 1 0 0 1

♀→♂ 0 2 2 4

Overall 18 13 2 33

(b)

♂ 9 2 1 12

♀ 7 10 5 22

Overall 16 12 6 34
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areas (B=−1.5, p=0.011) had differing proportions of nest
types to those in forest and semi-natural areas. The propor-
tion of day nests was higher in constructed areas than in
other constructed and forest and semi-natural areas (Fig. 1).
In contrast, the proportion of pre-hibernation and hiberna-
tion nests was higher in forest and semi-natural areas than in
other areas. Approximately 32 % of all nests in residential
areas and 16 % of those in leisure activity areas were
situated in forest patches (Fig. 1). Over 40 % of breeding
nests were also situated in forest patches.

Number of nests, nest usage and spatial distribution
of nests within home range

During the active period, males (n=3) used on average 24
(±0.8 SE, range 23–26) nests and changed them 30 (±1.5,
range 26–33) times, whereas females (n=4) used 17 (±3.6,
range 10–22) nests and changed them 26 (±1.5, range 24–29)
times. Although males had more nests on average than
females during the active period, there were no statistic differ-
ences between sexes in the number of nests used (parameter
estimate=−0.43, t=−0.26, p=0.800) or in the nest change
frequency (parameter estimate=1.00, t=0.30, p=0.771) when
the season was taken into account (Fig. 2). The difference in
nest number (parameter estimate=4.29, t=2.47, p=0.024) and
in nest change frequency (parameter estimate=10.64, t=3.02,
p=0.008) between post-mating and pre-hibernation seasons
was statistically significant. However, there were no differ-
ences in either nest number (parameter estimate=3.14, t=1.89,
p=0.077) or in nest change frequency (parameter esti-
mate=5.00, t=1.48, p=0.158) between mating and pre-
hibernation season. The interactions were non-significant be-
tween mating and pre-hibernation seasons in nest number
(parameter estimate=−2.65, t=−1.16, p=0.263), and in nest
change f r equency (pa r ame t e r e s t ima t e=−5 .97 ,
t=−1.28, p=0.217). During the mating season males had 11
nests and they changed those 18 times and females had eight
nests and they changed those 13 times. However, the change
in nest number (parameter estimate for interaction=−7.71,

t=−3.21, p=0.005) or in change frequency (parameter esti-
mate=−19.79, t=4.05, p=0.001)between post-mating and
pre-hibernation seasons was unequal between sexes.
Number of female nests increased from an average of four
post-mating nests to seven pre-hibernation nests, and at the
same time the frequency of nest change increased from five to
14. On contrary, in males, the number of nests decreased from
an average of 12 to 8, and at the same time the frequency of
nest change decreased from 24 to 13 (Fig. 2).

In the mating season, 46 % and in the post-mating season
over 60 % of females’ nests were located in the core areas of
the home ranges (K50) decreasing to 29 % in the pre-
hibernation season (Fig. 3). Males had 49 % of nests in core
area during the mating season, but during the rest of the
active period proportion decreased. In the mating season
12 % and in the post-mating season only 4 % of females
nests were located outside of home ranges (K95) increasing
to 11 % in the pre-hibernation season. In males, less than
10 % of nests were situated outside K95 during the mating
season, but proportion increased during the post-mating
season and in the pre-hibernation season over 30 % of nests
were outside K95 (Figs. 3 and 4).

Over 20 % of the female and 12 % of male nests were
located within the core area of the home range (K50) while
overlapping with the neighbours’ during the active period
(Table 2). Both sexes had nests in another individual’s K50
during the mating season, but after that there were no female
nests in another female’s core area, also proportion of males
nests in another males’ core area decreased. In addition,
during the active period, 45 % of the female and 26 % of
male nests were located in a part of the home range (K95)
that overlapped with their neighbours (there was a statisti-
cally significant difference between sexes, Tables 2 and 3).
The change in proportion of nests in a part of the home
range (K95) that overlapped with their neighbours between
mating and pre-hibernation and post-mating and pre-
hibernation seasons was unequal between males and
females (the both interactions were statistically significant,
Tables 2 and 3). In the mating season, approximately half of

Fig. 2 a Number of nests and b
nest change frequency in radio
tracked hedgehogs (intersection
line median, box first and third
quartiles, whiskers largest and
smallest observations falling
within distance of 1.5 times the
box size from the nearest
quartile, circles outliers,
observations with values
between 1.5 and 3 box lengths
from the upper edge of the box)
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the females and 27 % of male nests were located in over-
lapping area, but proportion decreased to 40 % in females
and 16 % in males during the post-mating season. During
the pre-hibernation season, proportion of nests in overlap-
ping part was only 30 % in females, but 45 % in males.

In August–September, the hedgehogs were still active and
used day nests in their home range until they moved to pre-
hibernation nests in which they stayed almost around the
clock and individual movement activity was very low. Males
had on average four (±1.1, range 2–9) pre-hibernation nests
that they started to use at the earliest at the beginning of
August (Fig. 4). Females had three (±0.5, 2–5) nests that they
started to use at the earliest a few weeks later than males (see

Appendix). All hedgehogs tracked throughout the hibernation
period, except one male, stayed in the same hibernation nest
for over 210 days. The males hibernated on average 224
(±4.8) days and females 223 (±2.5) days.

Discussion

The long research period enabled the extensive and versatile
observation of hedgehog nesting behaviour at the northern
limit of the species range. The pre-hibernation nest, ob-
served for the first time in this study, may be one adaptation
for the long northern winter. This nest type is used in

Fig. 3 Proportion of radio
tracked hedgehog nests in a
K50 and b outside K95
compared to the total
number of nests

Fig. 4 Typical home range of
male hedgehog and day nests
(August 1–31, 2004),
pre-hibernation nests
(September 1–10, 2004) and
hibernation nest (September 11,
2004–April 14, 2005) during
one study season
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preparation for overwintering and is likely to be built to
serve as a backup, if the actual hibernation nest were to be
destroyed. Our results indicated that forest areas were one of
the most important nesting habitats for urban hedgehogs,
especially in autumn and winter, when coniferous forests
provide a secure hibernation site. To build their hibernation
nest, hedgehogs choose locations with surrounding objects
that offer good structural support (Morris 1973; Haigh 2011;
Haigh et al. 2012; this study). In total, 36 % of all the nests

in our study area were situated in a forest, although forest
comprised only around 23 % of the study area. Both pre-
hibernation and hibernation nests were often built by bur-
rowing into a moss tussock, in contrast to more southern
areas where hibernation nests are made of leaves (Morris
1973; Huijser 2000; Haigh 2011). Despite the differences in
nest construction material and location, both pre-hibernation
nests (present study) and hibernation nests (Morris 1973;
present study) have a compact structure with thick and well-
supported walls.

Like earlier studies (Morris 1973; Haigh 2011), the present
study demonstrated that hedgehogs moved from constructed
areas to the forest before overwintering. In addition, we found
that hedgehogs had a clear transition period for hibernation
during which they built pre-hibernation nests. The transition
period for wintering has not been described before and is
probably more pronounced in northern areas. The heaviest
males started the transition already at the beginning of August.
The notable proportion of male nests outside home ranges
indicated a decrease in movement and a concentration of
activity in wintering areas. After the transition period had
begun, the hedgehogs’ behaviour changed. Foraging activity
was reduced, new nests were constructed and the hedgehogs
remained mostly in their nests. The transition to pre-
hibernation nests took place over 2 weeks later in females.
The transition period may be related to the spontaneous bouts
of transient shallow torpor at the onset of hibernation observed
in hedgehogs (Fowler and Racey 1990a). The function of
these bouts is unclear, but they may indicate physiological
preparation for hibernation or further energy conservation.

Males not only begin to hibernate earlier than females, but
they also emerge earlier in order to be ready to find mates as
early as possible in the spring (Göransson et al. 1976; Reeve
1994; Rautio et al. 2013; present study). When males left
hibernation nests, 2 weeks before females, there was still snow
in the forest and the temperature was often below freezing.
This indicates that their internal biological clock or day length
(Fowler and Racey 1990b) determine when hedgehogs start
their spring activity.

In spring and summer, hedgehogs favoured residential
areas, including gardens and forest patches that offered a wide
variety of nest sites. Urban day nesting sites, in particular,
were situated in both constructed and forest and semi-natural

Table 3 Results of generalized
estimated equation models
describing how sex
(FF, FM vs. MM, MF), season
and sex × season interaction
explains the number of
hedgehog nests in
overlapping K95

Parameters B SE Wald chi-square df p

Intercept 0.176 0.723 0.059 1 0.807

Sex −2.487 0.867 8.218 1 0.004

Season: mating vs. pre-hibernation −0.687 0.538 1.631 1 0.202

Season: post-mating vs. pre-hibernation −0.320 0.671 0.227 1 0.634

Sex × season: mating vs. pre-hibernation 1.393 0.629 4.901 1 0.027

Sex × season: post-mating vs. pre-hibernation 1.534 0.781 3.856 1 0.050

Table 2 Number of nests in (a) K50 and (b) K95 which overlap with
the neighbours’ home range and percentage of the total hedgehog nests
per season found in the overlapping area

Sex n pairs Nests average
(±SE)

% total

(a) K50

Mating ♀→♀ 6 1.2±0.6 17.8±10.3

♀→♀ 9 1.9±0.3 27.6±5.7

♂→♂ 4 1.8±0.5 20.9±7.4

♂→♀ 9 1.0±0.4 13.6±6.3

Post-mating ♀→♀ – – –

♀→♂ 4 0.8±0.5 33.3±23.6

♂→♂ 2 1.5±0.5 12.2±4.5

♂→♀ 4 0.5±0.5 3.9±3.8

Pre-hibernation ♀→♀ – – –

♀→♂ 3 0.3±0.3 3.3±3.3

♂→♂ 2 0.5±0.5 12.5±12.5

♂→♀ 3 0.3±0.3 8.3±8.3

(b) K95

Mating ♀→♀ 6 4.7±1.1 65.3±13.1

♀→♂ 21 3.6±0.6 47.6±8.2

♂→♂ 18 3.4±0.5 35.6±5.0

♂→♀ 21 1.9±0.4 20.5±5.1

Post-mating ♀→♀ 2 1.0±1.0 14.5±14.5

♀→♂ 10 1.6±0.5 45.4±15.2

♂→♂ 8 2.6±1.0 19.5±8.1

♂→♀ 10 1.8±0.7 13.2±4.6

Pre-hibernation ♀→♀ 4 1.0±0.6 24.0±15.9

♀→♂ 5 2.6±1.2 35.0±15.3

♂→♂ 2 3.5±0.5 59.5±15.5

♂→♀ 5 2.8±0.7 38.8±10.9
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areas. More than half of the day nests were situated in con-
structed areas while one third was found in forests and semi-
natural areas. In rural areas, over 80 % of day nests have been
observed in hedgerows or forested areas (Huijser 2000; Riber
2006). We found that residential areas were the most favoured
in constructed areas and patches of forest were often important
resting and breeding habitats. Our data indicated that nest
boxes in gardens are of no great significance for adult hedge-
hogs, although they may serve as a nesting place for juveniles
and as occasional resting places for adults (Riber 2006). Day
nests were often flimsy, using leaves as a primary building
material. The observed nests occasionally fulfilled several
functions; some day nests were used later on as pre-
hibernation nests. Hedgehogs can return to a previously used
nest after a few days or even over a year later (Boitani and
Reggiani 1984; Haigh 2011; present study). Few of the day
nests studied here fulfilled the same function again in the
following active period after more than a year.

The hedgehogs’ relatively large home range in northern
latitudes (Rautio et al. 2013) was reflected also in higher
numbers of nests in comparison to southern latitudes (Reeve
and Morris 1985; Haigh et al. 2012). According to our study,
hedgehogs used over 20 nests during their active period.
Males with greater home ranges (Rautio et al. 2013) also have
a higher number of nests which they change more frequently
than females do (Reeve and Morris 1985; Haigh et al. 2012),
and this difference between sexes, although not statistically
significant, was also recorded in this study. During the mating
season, males have the largest home range (Rautio et al.
2013), and they express the widest variety of nesting behav-
iour, including a high number of nests per individual, usage of
the same nests sequentially by different males and resting
without a nest. This kind of flexibility may enable males to
search for females efficiently (Rautio et al. 2013). In April,
males may use nests sequentially because nest construction
material is probably scarce to construct a new nest. In our
study area, males begin to prepare for the upcoming winter by
foraging actively immediately after a short but physically hard
mating season (Rautio et al. 2013). Although male home
ranges decreased after the mating season, they continued to
construct numerous nests that they changed frequently. High
nest change frequency may suggest that males change their
foraging area often but within a relatively small area during
the post-mating season.

During nursing, females’ movements are concentrated in
the core area of their home ranges (Rautio et al. 2013) and
over 60 % of their nests were thus situated within this area.
Females spent several weeks in the same breeding nest with
their young. Resting without a nest was also common during
the nursing period. This may be due to the increased need for
nutrition caused by lactation and the possible resulting daily
activity, the desire of females to retire in peace out of reach of
their young and the high ambient temperatures in midsummer.

Resting without a nest has previously been observedmainly in
high ambient temperatures (Huijser 2000) with few excep-
tions (Reeve and Morris 1985). After weaning, females begin
to change day nests more frequently (Boitani and Reggiani
1984; present study), their home ranges increase (Rautio et al.
2013) and nests are situated across a wider area of the home
range (present study).

A promiscuous hedgehog mating system (e.g., Reeve
1994; Jackson 2006; Moran et al. 2009) is consistent with
the frequent overlap of male and female home ranges
(Rautio et al. 2013) and also with the frequency of nests in
overlapping parts of the home range. Hedgehogs were ob-
served to utilize nests in overlapping areas most frequently
in the mating season. Although home ranges and also nests
overlapped widely with those of the same and opposite sex
during the mating season, females had no nests in other
females’ core areas after that season. This further confirms
that females avoid other females during the nursing period
(Rautio et al. 2013). In addition, it seems to be rare that a
female uses the same nest as another female (Haigh et al. 2012,
present study). According to Reeve andMorris (1985), females
have not been observed using a nest previously utilized by a
male. We did find, however, a few instances of females using a
nest formerly used by a male. Nests may play a considerable
role in the spread and life cycles of various hedgehog parasites
(Brinck and Löfqvist 1973; Philpot and Bowen 1992; Reeve
1994) and sequential use of nests by hedgehogs may ease the
spread of parasites from one individual to another (Reeve and
Morris 1985).

The studied hedgehogs spent over 85 % of their total time
in nests annually, which emphasizes that nesting sites and
habitats are essential factors in hedgehog survival. The
hedgehog’s hibernation period is longest in northern con-
ditions (Kristiansson 1984; Jensen 2004; this study), and an
individual may remain over 8 months in the same hiberna-
tion nest. Hedgehogs in this research spent over 223 days in
their hibernation nests and did not change nests in winter. In
contrast, in temperate areas nests can be changed up to five
times during one hibernation period (Morris 1973; Jensen
2004; Haigh et al. 2012).

This study offers new knowledge on hedgehogs nesting
behaviour in an urban environment in northern edge of its
range. Basic ecological information is needed to ensure effec-
tive conservation of this species, as the hedgehog population
has been observed to decline significantly in Europe (Hof
2009). We conclude that forested areas and forest patches
within the constructed areas are important for hedgehog nest-
ing and particularly as a hibernation habitat. The availability
and connectivity of natural and semi-natural habitat is thus
important in urban areas (Dowding 2007; Baker and Harris
2007). Increased housing density and more intensive land
management are therefore likely to reduce the suitability of
the urban environment for hedgehogs and other urban
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animals. Hedgehog nesting behaviour indicates also latitude
adaptation to northern conditions. Large home ranges (Rautio
et al. 2013) as well as numerous nests in a home range are
needed in harsher climate. A transition period in pre-
hibernation nests may allow hedgehogs to conserve energy
for the longest hibernation period in their geographical range.
In the future, devices such as microGPS-dataloggers (Recio et
al. 2013) can enable an even more precise estimation of spatial
ecology of the hedgehog.
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