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Abstract
Decisions made during natal dispersal highly influence the future fitness of the animal. The selection of future home range affects,
for example, food supply and mating success. In order to select between potential sites, dispersing individuals may use different
search strategies, and for example, aim to compare quality of different sites by revisiting them. Alternatively, dispersers visit new
sites without comparison until a suitable site is located. By using radio telemetry, we studied search strategies during natal
dispersal in both urban and rural environments. We examined what kind of sites juvenile red squirrels (Sciurus vulgaris) choose
as their home range from all visited sites and whether they display revisit behavior during natal dispersal. We found that most of
the dispersing individuals perform revisits while searching for the settlement site. In the rural study area, there were also
individuals (mostly long-distance dispersers) that did not perform revisits and settled in the last visited area. The landscape
characteristics did not explain the amount of revisits individuals made, but the amount of revisits declined with site’s distance to
natal nest and dispersal distance of individuals. The effect of landscape characteristics on settlement decision was small, but
surprisingly, juvenile red squirrels in the rural area settled in sites with more built area compared with sites only visited. However,
the decision-making of red squirrels during natal dispersal seems to be driven mainly by other factors (potentially food avail-
ability and conspecific density) than landscape characteristics.We conclude that revisiting behavior is linked to dispersal strategy
of red squirrels and can differ between the sexes and habitats of the species.

Significance statement
Animals often choose their habitat from amongmultiple alternative habitats and potential settlement sites, and the decisions made
during dispersal highly influence the future fitness of the animal.We examined what kind of areas juvenile red squirrels choose as
their home range in both urban and rural environments and whether they display revisit behavior when selecting their home range
from many alternatives. We found that search strategies during natal dispersal can vary between individuals and habitats.
Surprisingly, juvenile red squirrels in the rural area settled in sites with more built area compared with the sites only visited.
However, for red squirrel, decisions made by juveniles during the search of a home range are mainly influenced by other factors
than landscape composition.
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Introduction

Animals often choose their habitat from among multiple alter-
native habitats and potential settlement sites (Luttbeg 2002).
In many mammals, habitat selection takes place during natal
dispersal, when juveniles abandon their mother’s home range
(Clobert et al. 2001). Thus, the decisions made during this
process highly determine the future fitness of the individual,
that is, survival and mating success (Bowler and Benton
2005). Juvenile dispersers are also good model organisms to
study decision-making, because we can be sure that they are
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interpreting habitat cues for the first time in their life (Mabry
and Stamps 2008). The study of habitat selection through
decision-making process helps us to understand the costs of
habitat selection and the search abilities of animals (Abrahams
1986; Haughland and Larsen 2004; Luttbeg and Langen
2004).

Dispersal decisions are affected by landscape characteris-
tics, predation risk, and competition (Bonte et al. 2012; Cote
et al. 2017). In order to be able to select optimally, animals
need to assess the quality of different sites. At the same time,
individuals need to balance between the costs of searching
new sites with the uncertainty related to the quality of these
sites compared with those already visited (Luttbeg 2002;
Bonte et al. 2012; Nurmi et al. 2017). To evaluate quality of
different sites, dispersing individuals are observed to compare
potential sites by revisiting, that is, the individual returns to the
already visited sites (Mabry and Stamps 2008; Selonen and
Hanski 2010). Frequent revisits to a certain site are thought to
help ensure the quality of the site (Luttbeg and Langen 2004;
Mabry and Stamps 2008). However, only few studies have
documented revisit behavior, as animals most often visit each
area only once before making the settlement decision (e.g.,
Dale et al. 2006). There may also be individual variation in
the dispersal behavior (Dingemanse et al. 2003), and the
search strategies used by individuals during natal dispersal
can be affected by external factors. For example, the distance
between visited sites likely decreases revisiting probability
(Selonen and Hanski 2010). The study of dispersal has long
suffered from the scarcity of research focusing on search
phase of dispersal, because the settlement patterns are much
easier to document than the search phase (Stamps 2001).
However, the study of search strategies (like the revisiting
behavior) can help to better predict the dispersal patterns and
increase the understanding of the process leading into
settlement.

Evaluating the quality of a certain site may be complicated,
because environmental cues the individual uses to select the
suitable site can sometimes be false, leading to suboptimal
habitat selection (Schlaepfer et al. 2002). The use of environ-
mental cues may be disturbed, for example, by fragmentation
of habitat, if it affects movement ability and thus decision-
making process of individuals (Wauters et al. 2010). In addi-
tion, urbanization modifies the landscape composition and
alters the costs of moving in the landscape (Bonte et al.
2012) and the quality of the habitat, for example, in the form
of new resources, like artificial nest structures (Jokimäki et al.
2017). Consequently, the dispersal behavior may differ be-
tween urban and rural landscapes (Hämäläinen et al. 2019),
which may also affect the search strategies of individuals in
these habitats.

In this paper, we study search strategies of radio-collared
juvenile Eurasian red squirrels (Sciurus vulgaris, hereafter
called “red squirrel”) when individuals are dispersing from

their natal home range to the place of settlement. Red squirrels
are particularly interesting for study of dispersal behavior,
because they are dependent on trees, and consequently, their
habitats (forests) are often heavily fragmented. Studying
search strategies of such animals can help to understand,
how dispersers cope in moving in fragmented landscapes.
Specifically, we investigated (1) whether or not dispersers
perform revisit behavior, and the amount of revisits to differ-
ent sites during natal dispersal in both urban and rural envi-
ronment; and (2) how landscape characteristics, such as built
environment or fields, affect this decision-making process by
(a) comparing the sites that were selected for settlement and
the sites that were only visited during dispersal. We also (b)
examined if the amount of revisits is connected to landscape
characteristics of the site, dispersal distance, sex of the indi-
vidual, or study area (urban versus rural). We hypothesize that
juvenile individuals compare different potential sites for the
future home range. We also anticipate the landscape charac-
teristics to affect the final settlement decisions, as landscape
can affect the quality of an area and thus influence future
fitness of the individual.

Materials and methods

Study area and data collection

We collared and monitored juvenile red squirrels in two study
areas in Finland. The first study area was the Kauhava, Lapua,
and Lappajärvi region in rural Southern Ostrobothnia (hereaf-
ter called “The Kauhava study area”). In this area, the land-
scape is consisted with a mosaic of mainly managed boreal
forest areas separated by large agricultural areas, dominant
tree species being Norway spruce (Picea abies) and Scots pine
(Pinus sylvestris). This area is sparsely populated and settle-
ment consists mainly of detached houses.

The second study area was the city of Turku, in southwest-
ern Finland, with 180,000 inhabitants and a landscape
consisting of heavily built grid plan areas with multi-storey
buildings, small wooded park areas, and private gardens. The
main tree species in the city area are elm (Ulmus glabra) and
lime tree (Tilia sp.), but isolated patches of coniferous trees,
such as Scots pine (Pinus sylvestris) and European spruce
(Picea abies) also grow in park areas. In the rural Kauhava
area, the main predators of red squirrel are goshawk (Accipiter
gentilis) and pine marten (Marten marten), whereas in the
urban area those occur in low number and do not pose a threat
to the species (Jokimäki et al. 2017). Feral cats and foxes are
more abundant in the cities than in the rural environment
(Baker and Harris 2007) and may pose a threat especially for
juvenile red squirrels.

During 2012–2015, we caught juveniles from May to July
(depending on area) with nets from nest boxes and cavities or
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with live traps set on the ground, and fitted them with radio
collars weighing 5 or 8 g (Biotrack, UK). After collaring,
animals were immediately released at the place of capture.
At the time of capture, juvenile red squirrels weighed on av-
erage 133 ± 44 (SD) g in the Kauhava study area and 178 ± 48
(SD) g in Turku, and were approximately 1.5 to 2 months old.
At this age, red squirrels have not yet accomplished dispersal
movements but move in close proximity of their birth place.
Body mass at capture did not affect observed dispersal dis-
tances (Selonen et al. 2018a; for more information on our data,
see Fey et al. 2016; Hämäläinen et al. 2019). After collaring,
individuals were followed with portable receiver (Biotrack)
and Yagi antenna. The locations of juveniles were gathered
both daytime and after dusk, to attain both movement loca-
tions and nest site locations. The tracking was carried out from
early June to late September approximately five times a week.
After dispersal period, the tracking was continued in the
Turku study area through the following winter by 1- to 2-
week intervals, and in Kauhava area until the end of the year
by 1- to 3-week intervals. It was not possible to record data
blind because our study involved focal animals in the field. In
total, there were an average of 63 ± 7 locations per individual
in the Turku area and 33 ± 22 in the Kauhava area.

Landscape data

Landscape maps were constructed in order to study the effect
of landscape composition on behavior and decisions during
natal dispersal. In the Turku study area, landscape was divided
into the following land-use classes: deciduous trees; conifer-
ous trees; shrub or grass; waterway; building; and asphalt,
gravel, or sand (hereafter called “asphalt”). The landscape
map was created by manually digitizing these land-use classes
on top of an aerial photograph (National Land Survey of
Finland, 2008, ETRS-TM35FIN, minimum mapping unit 1
m, terrain resolution 0.5 m). In the Kauhava study area, the
landscape map (25 × 25 m pixel grid) was based on Landsat
images, SLICE dataset and forest classifications from 1997
and 2009 (see Morosinotto et al. 2017 for further information
of map construction, we updated the landscape map for new
clear-cuts). There, the landscape was divided into the follow-
ing classes: young forest (inc. clear-cuts), birch-dominated
forest, pine-dominated forest, spruce-dominated forest, built
landscape (inc. buildings and roads), field, and water.
Landscape characteristics for each squirrel observation point
were calculated from these land-use maps using a 25-m radius
buffer around location points (25 m being the minimum pos-
sible radius allowed by the pixel size of the landscape data).
From these observation points, we calculated the average
landscape for each visited site separately for each individual.
For each visited site, we also calculated edge density which
represents the relationship between the size of a forested area
and the amount of habitat edge. Also, the Euclidean distance

from the center of the site to the natal nest was calculated for
each site.

Movement data: visits, revisits, and dispersal distance

The natal site was determined to be the woodlot where the
juvenile squirrel was caught and collared. The visited sites
outside natal site (300-m cutoff distance) were divided to sites
used for settlement and to sites only visited before settlement.
The cutoff value of 300 m was selected to correspond double
the radius of the observed average home range size, being 7 ha
(Hämäläinen et al. 2018). The settlement site was determined
to be the last area where the red squirrel was observed until the
end of the tracking period (Hämäläinen et al. 2018, 2019).
After the settlement, the individual did not visit new sites
and the movement distances between consecutive points were
shortened.

The sites the individual visited during its dispersal were
defined as separate areas if there was a road, field, clear cut,
or other significant barrier for movement between the wood-
lots, or if there was more than 300-m distance between the red
squirrel observation points. Revisits were visits to a site that
had been already visited before, and between the visit and
revisit, there was a location to some other site, including visits
to natal site. That is, between separate visits, the individual
had to change sites (i.e., leave the site to visit some other site
or natal area). Therefore, if there were multiple locations in a
row within one site, those were considered only one visit.

The time spent for dispersal period was calculated as the
number of days a juvenile red squirrel spent searching for a
settlement area. The dispersal period was determined to start
when a juvenile left the natal range for the first time. After the
start of dispersal, it is possible that individuals returned to visit
the natal home range while searching for the possible future
home ranges. The end of the dispersal period was determined
to be the first observation at the settlement area after which an
individual did not visit other areas. Juveniles were considered
to have settled in an area when they no longer visited new
possible sites, and the movement distances between consecu-
tive points were clearly shortened.

We calculated the dispersal distance as a straight-line dis-
tance between the first observed nest where the juvenile was
located after collaring and the last observed nest after dispersal
period. We included only the red squirrels that survived until
the end of the dispersal period (determined to be 15
September) except in the case of three Kauhava individuals,
where the red squirrels had already dispersed multiple kilome-
ters from their natal site and either disappeared or were killed
during the dispersal movements, leading to 18 individuals in
Turku (11 males and 7 females) and 22 individuals in the
Kauhava area (10 males and 12 females). For the analysis of
revisits in relation to dispersal distance, we excluded individ-
uals with less than 10 location points, in order to be sure that
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we could observe revisits (these were 8 individuals from
Kauhava year 2012 and one individual from Turku; in 2012,
we did not concentrate following individuals during the search
phase of the dispersal). After this, we had revisit data for 17
individuals in Turku (10 males and 7 females) and 14 in
Kauhava (8 males and 6 females) (for these individuals, there
were at least 41 locations per individual).

Analyses

We examined if the amount of revisits is dependent on the
dispersal distance. We included the data from both of our
study areas to create a binomial model, with the event/trial
response (event = number of revisits made by individual, trial
= total number of visits made by individual). We set the dis-
persal distance as continuous explanatory variable, and study
area and the sex of the individual as class variables in the
model. For this analysis, we used information on the dispersal
distance of 17 individuals from Turku and of 14 from the
Kauhava study area (see above). All the analyses were per-
formed by using SAS 6.1.

To study if the amount of revisits is related to habitat com-
position of the site (Turku n = 113, Kauhava n = 81 sites, for
31 individuals), we performed models with individual’s ID as
repeated measure (general estimating equations, GLIMMIX).
These models were done separately for Turku and Kauhava
study areas. For the Turku area, the response variable was the
number of revisits (gamma distribution) made to the site, and
explanatory variables were land-use classes and the distance
of the site from individual’s natal nest. Whether the site was
used for settlement or not was included as class variable in the
model. In addition, sex and total number of visits by individ-
uals were included in the model. We conducted a separate
model for land-use class asphalt to attain variance inflation
factor (VIF) under four for every variable. For the Kauhava
area, the response variable was binomial: the area being
revisited or not, because the number of revisits remained
low within this study area. The explanatory variables were
similar as above for the model for Turku study area. In order
to attain VIF under four, we performed separate model for
land-use class field in Kauhava region.

Finally, we made a binary model to study if selection of site
for settlement is related to the landscape composition of the
site (GLIMMIX). Information about the site being selected or
only visited was the response variable, while the amount of
revisits and different land-use classes in each site were explan-
atory variables, individual ID being a repeated measure (gen-
eral estimating equations, GLIMMIX). Sex was included as a
class variable in the model. We made separate models for the
study areas in Kauhava and Turku. Due to collinearities, we
performed separate models for the habitat variables “open
area” in Kauhava and “deciduous forest” in Turku study area,
and thus attained VIF values under four for each variable.

Results

Red squirrels spent on average 51 ± 22 (SD) days in the
Kauhava study area and 50 ± 22 (SD) days in Turku area to
find their settlement sites (Table 1). In the urban Turku, all 20
examined individuals performed revisits during dispersal,
whereas in Kauhava area, 10 individuals made revisits and 8
individuals visited each site only once. In Turku, an average of
62% of the visits were considered revisits, whereas in
Kauhava, there were significantly less revisits, 23%
(Tables 1, 2).

The probability to perform revisits declined with increasing
dispersal distance (Table 2, Fig. 1). There was also a differ-
ence in revisits between sexes: male juvenile red squirrels
performed more revisits than females (Table 2).

In both Kauhava and Turku study areas, the number of
revisits made to the site was not related to landscape variables
of the site (Table 3). In both study areas, red squirrels made
more revisits to the sites that were close to their natal nest
(Table 3), and more revisits were made to the site where the
individual settled (Table 3). In rural Kauhava, juvenile red
squirrels settled in sites where there, surprisingly, was more
built area compared with sites not selected (Table 4). In urban
Turku, we found no difference in landscape characteristics
between selected sites and only visited sites (Table 4).

Discussion

We observed that in both urban and rural areas, dispersing
juvenile red squirrels performed revisit behavior while
searching for their home range. Similar observations have been
made earlier for example for dispersing brush mice
(Peromyscus boylii, Mabry and Stamps 2008). Mabry and
Stamps (2008) assumed that if the number of revisits was
higher than 5% of the total number of visits the individual
had made, the revisits have not been made only by mistake
(called as comparative Bayes dispersal rule, Luttbeg 2002;
Mabry and Stamps 2008; Selonen and Hanski 2010). In our
case, all individuals in Turku and 10 out of 18 individuals in
Kauhava performedmore revisits than 5% of their visits in total.

The revisit behavior, however, varied between individuals
as females revisited less than males and red squirrels with
longer dispersal distance made less revisits than short-
distance dispersers. There is a major difference in dispersal
distances between the two study areas, average distances with
standard deviation being in Turku 431 ± 363 m and 3638 ±
3774 m in Kauhava (Hämäläinen et al. 2019). But even
though the study area was taken into account in the models,
we found a significant difference in the amount of revisits
between short- and long-distance dispersers. When individ-
uals do not use revisit behavior to compare potential settle-
ment sites, the prevailing rule for settlement may base on
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some quality threshold that needs to be met before settlement
decision (Luttbeg and Langen 2004; Mabry and Stamps
2008). The connection between long-dispersal distances and
fewer revisits performed may be cost-related, long-distance
dispersers needing to move longer to make revisits to earlier
visited sites (Selonen and Hanski 2010). Selonen and Hanski
(2010) found a similar pattern of revisit percentage declining
with increasing dispersal distance in flying squirrel (Pteromys
volans). This may suggest that the behavioral difference be-
tween short-distance dispersers with several revisits to poten-
tial settlement sites and long-distance dispersers without such
a comparative behavior may be common for dispersers of
different species (see also e.g., Reed et al. 1999; Danchin
et al. 2001), or at least in arboreal squirrels.

The studied red squirrel juveniles preferred to settle near
built areas in the rural Kauhava study area. This is an interest-
ing result, because recently, it has been noticed that the abun-
dance of red squirrels is increasing in cities and near human
settlement (Jokimäki et al. 2017), whereas the populations
have been found declining in many rural regions in Finland
and northwest Russia (Turkia et al. 2018). Thus, our result
may support the evidence that red squirrels thrive near human
settlement. The major food item of red squirrels in boreal
forests is spruce (Picea abies) seeds, the abundance of which
fluctuates greatly from year to year. Also, cone crops may be
less plentiful in managed forests, like the ones in the Kauhava

study area, than in more natural conditions. One explanation
for the tendency towards settling near built environment is the
more diverse tree composition that may provide secondary
food resources during low crop of spruce. Some of the ob-
served areas around buildings contained more deciduous trees
than the surrounding natural forest. There is often also addi-
tional feeding for birds near human settlement that red squir-
rels can utilize. Also, natural food resources may in some
cases be more abundant in built areas, because the landscape
is more fragmented, and singular trees therefore get more light
for growth and seed production (Dylewski et al. 2016).
However, if the preference for built environment would be
dependent on only the edge effect on cone production, we
should have noticed a preference also for forest edges, which
was not the case in this study. Predator abundance can also
influence on settlement decisions of dispersing individuals,
but a previous study shows that for red squirrel, the proximity
of goshawk nest or mammalian predator odor does not affect
dispersal behavior in our study population (Selonen et al.
2018b).

Table 1 The data (average ± SD)
used to describe search strategies
during natal dispersal of juvenile
red squirrels

Turku Kauhava

Male Female Male Female

Number of visited areas 5.9 ± 3.6 6.3 ± 3.4 3.8 ± 2.5 5.2 ± 3.9

Sexes combined 6.1 ± 3.3 4.1 ± 3.0

Number of visits outside natal area 20.5 ± 10.6 14.7 ± 6.3 6.0 ± 5.2 5.4 ± 3.3

Sexes combined 18.5 ± 9.2 6.4 ± 4.7

Percentage of visits being revisits 65.7 ± 14.8 58.8 ± 10.9 24.4 ± 24.5 22.6 ± 30.3

Sexes combined 62.2 ± 14.9 23.3 ± 23.5

Time used for prospecting period, days 58 ± 23 37 ± 18 50 ± 29 49 ± 7

Sexes combined 50 ± 22 51 ± 22

Fig. 1 Dispersal distance of each individual compared with the
percentage of visits performed being revisits to previously entered sites
during natal dispersal of the individual. Urban and rural study areas
combined

Table 2 The effect of dispersal distance (n = 17 for Turku, n = 14 for
Kauhava), study area (class variable: Turku vs. Kauhava) and sex (class
variable: male vs. female) on the rate of revisiting (the response variable)
during the dispersal period of juvenile red squirrels.

Estimate SE t p

Dispersal distance − 0.0003 0.0001 − 2.57 0.02

Study area 0.92 0.36 2.57 0.02

Sex 0.54 0.24 2.23 0.03

Rate of revisiting modeled as event/trial data with binomial distribution.
Trial was the total number of visits made outside the natal site by the
individuals. p values considered significant (p < 0.05) are in italics
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Decision-making process during natal dispersal of red
squirrel seems, however, to be driven mainly by other factors
than landscape characteristics. Factors that we could not con-
trol include the changes in food availability: The instability of
food resources has been observed to increase adult breeding
dispersal rate of red squirrels (Lurz et al. 1997), and adults are
observed to move between habitats depending on the food
situation (Wauters and Dhondt 1992). Also population density
affects dispersal of red squirrels because individuals prefer
patches where same-sex density is lower (Wauters et al.
2010). The polygynous–promiscuous mating system of red
squirrels (Lurz et al. 2005) may also explain that in the current
study, females made less revisits during their dispersal than
males. Breeding males move more than females and have
larger home ranges in arboreal squirrels, because males move
between territories of several females (Wauters and Dhondt
1992; Andrén and Delin 1994; Wauters et al. 2001; Selonen
et al. 2013). That is, the higher breeding movement activity of
males than females might be already related to revisit behavior

during natal dispersal, despite the fact that dispersal distances
do not differ between sexes or are longer for females than
males in arboreal squirrels (for review, see Selonen and
Mäkeläinen 2017). In other words, the search for potential
future mates by males might increase their revisit behavior
compared with that by females that likely base their habitat
selection on factors determining the site’s potential for raising
offspring (Andersson 1994).

We conclude that our study gives evidence for dispersing
animals actively comparing possible future settlement sites
during their natal dispersal. However, individuals performing
long movements perform less revisits during their natal dis-
persal, probably due to cost-related factors. Against our hy-
pothesis, the landscape characteristics had only a minor effect
on the settlement decisions of juvenile red squirrels. This in-
dicates that mate and food resource availability, that previous-
ly have been found to affect settlement patterns of the species
(Wauters and Dhondt 1992; Wauters et al. 2010), likely de-
termine dispersal decisions of red squirrels. Nevertheless, our
study supports the conclusion that revisiting behavior is linked
to dispersal and varies between sexes and habitats of the
species.
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Table 3 The effect of landscape composition on the number of revisits
(response variable with gamma distribution) to visited site during
dispersal of juvenile red squirrels.

Estimate SE t p

Turku Coniferous 0.002 0.14 0.01 0.99

Deciduous − 0.08 0.19 − 0.42 0.68

Grass − 0.006 0.18 − 0.03 0.98

Building − 0.12 0.16 − 0.76 0.45

Asphalt − 0.13 0.08 − 1.64 0.11

Edge density 0.18 0.21 0.83 0.41

Distance to natal nest − 0.13 0.16 − 0.82 0.04

Selected/not − 1.20 0.32 2.80 0.02

Sex − 0.08 0.23 − 0.36 0.73

Visit total 0.03 0.01 2.34 0.03

Kauhava Pine 0.33 0.85 0.39 0.70

Spruce − 0.71 0.63 − 1.12 0.27

Young forest 0.56 0.55 1.02 0.32

Field 0.08 0.36 0.23 0.82

Built − 0.94 0.81 − 1.16 0.25

Edge density − 0.99 0.56 − 1.76 0.09

Distance to natal nest − 3.13 1.11 − 2.81 0.008

Selected/not − 3.63 1.34 − 2.72 0.02

Sex 0.33 0.84 0.36 0.70

Visit total 0.33 0.14 2.26 0.04

“Selected/not” indicates whether the site was selected for final settlement.
“Visit total” is the total number of visits out from the natal site made by
the individual. Individual ID was set as a repeated measure in the model

Average landscape variables measured for each visited site (Turku n =
113, Kauhava n = 81; study areas weremodeled separately) within a 25-m
buffer around each squirrel location of that site. p values considered
significant (p < 0.05) are in italics

Table 4 The effect of landscape composition on the selection of
settlement site (binomial model: settlement site vs. sites only visited and
not used for settlement) during dispersal of juvenile red squirrels.

Estimate SE t p

Turku Coniferous 0.02 0.24 0.09 0.93

Deciduous 0.29 0.31 0.93 0.35

Grass 0.34 0.46 0.74 0.46

Building 0.36 0.53 0.68 0.50

Asphalt − 0.31 0.28 − 1.13 0.26

Edge density 0.0002 0.002 0.08 0.93

Sex 0.07 0.44 0.17 0.87

Kauhava Pine 0.14 0.39 0.37 0.72

Spruce 0.03 0.35 0.10 0.92

Young forest 0.49 0.42 1.15 0.26

Field − 0.54 0.31 − 1.75 0.088

Built 0.95 0.46 2.07 0.047

Edge density − 0.54 0.33 − 1.65 0.11

Sex − 0.58 0.39 − 1.46 0.16

Average landscape variables measured for each visited site within a 25-m
buffer around each squirrel location of that site. Analysis included 81 sites
for 26 individuals in the rural Kauhava area, and 102 sites for 17 individ-
uals in the urban Turku area. Study areas analyzed separately, see the
“Materials and methods” section for description of landscape variables.
p values considered significant (p < 0.05) are in italics
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