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Introduction
The marking behavior is today well known in the terrestrial mammals and it is a part of
their social behavior (Yamaguchi et al. 2005). This special behavior is in fact a form of
communication used by animals in order to give other individuals some information about
themselves like for example the species, the sex and the physiological state (i.e. estrus status
for females) (Smith 1977, Gese & Ruff 1997). So marking behavior is a way of
communication useful for all individuals and participates to a share of intra and interspecies
information. It mostly allows establishing dominance, marking territories and informing
congeners that the territory is already occupied and so to avoid any conflicts (Benhamou
1998). It is also used as a sexual attractant during the mating period and for individual identity
(Johnston et al. 1997). In all the cases marking behavior appears as a way of communication
between animals and so it is necessary for the well-being of each social group or solitary
individual (Barja 2009). Different methods of marking were observed according to mammals.
The most widespread in the class of mammals is the glandular scent deposition (Burst &
Pelton 1983, Thomas 2002, Mech et al. 2003, Scordato & Drea 2007). By a scent-marking,
mice for example, advertise territorial competitors or intruders of the dominance status and
the owner of the territory (Humphries et al. 1999). But it can also be a visual mark, coyotes
(Canis latrans) for example used to ground scratch to mark their territory whereas wolves
(Canis lupus) use their faeces (Gese & Ruff 1997) and urine.
Concerning the brown bear (Mammal, Ursidae, Ursus arctos) the reason of marking and
rubbing is not exactly determined yet. This mammal which is the largest European carnivore
has been extensively studied but mostly on aspects dealing with the estimation of its
population size (Romain-Bondi et al. 2003, Wilder 2003, Soldberg et al. 2006), its seasonal
range size (Dahle & Swenson 2003, Krofel et al. 2010), its feeding habits (Paralikidis et al.
2010), its habitat selection patterns (Kanellopoulos et al. 2006, Mertzanis et al. 2008) or on its
overall conservation status (Atelier sur la situation et la protection de l’Ours Brun en Europe
1989). However the tree marking and rubbing behavioral aspects have not been investigated a
lot by ethologists so far. According to different authors bear tree-marking could be a way of
giving information, marking territory, reducing the number of ectoparasites or as well, a type
of orientation system (Burst & Pelton 1983). The approach of Brust and Pelton (1983) is the
most complete paper dealing with the tree marking of bears. With the apparent lack of
external scent gland and with their observation they deduced that the marking system bears
use would be a combination of visual and chemical signals and that marked trees are also

located near trails and frequently used for many years. More recently, Green and Mattson
(2003) confirmed these hypotheses from physical parameter records of rubbing (numbers,
height…) and telemetry. Rubbed trees would be well located along trails and rubbing would
serve as a mean of chemical communication as for example the seeking for a female to mate.
It is one of the last papers about this topic and it does not deal with the behavior of the bear
during the marking but with the observations after it. Very few studies have been conducted
and based on direct observation of wild bears. Some authors refer to the study of Tschanz et
al. in 1970 about the behavior of captive brown bears (Burst & Pelton 1983, Green & Mattson
2003), but since then few scientists seem to have been systematically interested in the free
ranging bears marking behavior.
In Greece brown bear is considered to be an endangered species (Mertzanis 1994,
Paralikidis et al. 2010). It is the largest carnivore in Greece and it suffers of habitat
fragmentation, poaching and since recently of the construction of large highways like the Via
Egnatia highway cutting through vital parts of the species habitat like in the Grevena and
Kastoria districts in North Pindos mountain range (Mertzanis et al. 2008). Systematic
monitoring programs for the conservation, of the species related to the impact of the highway
were conducted by the NGO “Arcturos” and then by the NGO “Callisto” (Mertzanis et al.
2005) from 2002 to 2008, but little was done on the systematic observation and interpretation
of bears marking behavior aspects. Nevertheless the pole marking was observed to be a
characteristic feature of bears marking behavior (Burst & Pelton 1983) and also a mean to
collect biological material (hairs) for DNA analysis. However more we know about this
species, better it is for the human-bear cohabitation. The bear marking behavior in terms of
disturbance or fluctuation has been so far underestimated in relation to the actual problem that
the highway causes to bears habitat and population status. The Via Egnatia highway that
crosses the Pindos brown bear habitat is already responsible for 13 fatal accidents (Mertzanis
et al. 2011) and as other high speed roads across Europe, the Via Egnatia highway appears as
an artificial barrier and the main cause of the habitat fragmentation (Yanes et al. 1995,
Kaczenski et al. 2003). As well as the brown bear movements can be disturbed, the marking
behavior could also be affected by the vicinity of a highway. The fact that this study comes
along with the mating season (end April-June) allows us to observe the marking behavior of
brown bears and especially of males. Indeed, during this period males are very active and they
can even move from the periphery of the home range to the core area to find a female to mate
(Krofel et al. 2010). It is also the period, after the hibernation, that males start to rub trees. As

brown bears are wide ranging, nocturnal and shy, they are quite difficult to observe
(Kaczensky et al. 2004). According to previous observations, brown bears also mark power
poles (Burst & Pelton 1983).
The two main objectives of this study are to determine a possible influence of the vicinity
of the new highway on the intensity of brown bear marking along the corridor and at the same
time to attempt a first evaluation (for the first time in Greece) of the marking behavior per se
in terms of patterns. My hypotheses are:
- The proximity of the motorway has a negative influence on the marking intensity and
brown bears avoid it whereas the vicinity of crossing passages increases marking.
- The specific marking behavior of brown bears in Greece confirms the previous studies
about this behavior feature, that concerns mostly adult males and it is an olfactive way to
attract females and communicate with other individuals.
To avoid the problem of the difficulty of direct observation of free ranging brown bears,
we used IR-video cameras (Model iR-5, Leaf River, Taylorsville: USA) that can shoot videos
during daylight as well as during the night hours to observe marking behavior of brown bears.
The highway corridor was divided into three sections and the 18 most intensively marked
power poles which were equipped with barbed wire were chosen to be monitored with
camera. At the same time, all the poles equipped with barbed wires were prospected to record
their intensity of marking and their location was mapped with the use of a GPS. With the
Euclidian distance, the influence of the proximity of the highway from the poles along the
corridor was analyzed

Material and Methods
The brown bear:
The actual distribution of the brown bear (Ursus arctos) population of Greece is divided in
two distinct nuclei, one located in Pindos mountain range and the second in Rodhopi
mountain complex in North Eastern Greece (Kanellopoulos et al., 2006). In total, the
distribution range of the brown bear covers 13 500 km². The bear population in Pindos
mountain around the wider study area comprises an average of 150 individuals, over a
national population of 290-350 individuals. In 1969 brown bear was proclaimed as a strictly
protected species in Greece while it is considered as a priority species for conservation under
EU “Habitats Directive” 92/43 (Annex II). It is actually considered as an endangered and

vulnerable species according to the Greek Red Data Book. Intensive conservation efforts took
place during the past two decades and the bears are now re-colonising areas on the western
range of their habitat, in the Pindos mountain. Brown bear is the main targeted species of
monitoring and conservation programs (mainly under LIFE-Nature financial tool) conducted
and implemented by the NGO “Callisto”.
The study area:
The study area is located on the North West of Greece, in the prefecture of Grevena
situated in the Pindos mountain range. The study area covers about 1000 km² of cultivated
lands and forests with small villages (Fig. 1). These belong to the home range of bears for
decades and do not have a strong bad effect on the expansion of the mammal. However, the
development of transportation infra-structure is rapidly increasing in the country and the
construction of the Via Egnatia
Highway between 2005 and 2009
is a good proof of the growing
problem of large mammals habitat
fragmentation. This motorway of
670 km crosses the country from
East to West and cuts through the
bears’ habitat in Grevena over a
corridor of about 37 km long with
13 tunnels. All the 79 power poles
used for the study are localized in
the corridor of the highway. This
one corresponds to the buffer zone
of 2 km on each side of the road.

Fig. 1: Localisation of the study area and the corridor of the highway in the
prefecture of Grevena in northern Greece.

Analytical description of the monitoring protocol for the behavior study:
1. Influence of the highway on the intensity of marking
At first the study area was explored for one week and all the 79 power poles equipped with
barbed wire have been controlled to check if the barbed wire was still in place and if there
were bear signs of marking and rubbing. These poles had been fitted with barbed wire by
another researcher from NGO “Callisto” (Charilaos Pilidis) in order to collect hair samples for

genetic study purposes, and their position was recorded in a GPS (Greek coordinate reference
system : EGSA 87), in a Map Source file and on a Geographic Information System (GIS)
layer. The interesting and recorded signs of bear marking and rubbing for each pole were
classified as follows:
-

The presence or not of hairs

-

The presence or not of mud on the pole

-

The presence or not of recent scratching and biting

-

The presence or not of tracks around the pole (Fig. 2)

Fig. 2: Pictures of the different signs of Brown bears marking and rubbing (a: hairs, b:
tracks, c: mud, d: scratch and e: bite). 1

Apart from the visible signs of marking, the kind of highway infrastructure close to the
pole (Tunnel, Viaduct and Road) was also recorded in order to evaluate their impact on the
intensity of marking (Fig. 3). The Euclidean distance in meters of each pole to the highway
has also been calculated with the GIS layer and the Google Earth Pro software. After listing
all data above for each pole, we differentiated three categories according to the intensity of
the marking. These are: “Low” for no signs, “Medium” for the presence of 2 or 3 signs and
“Heavily” when the poles are systematically used presenting all the signs of marking. The
presence or absence of mud was not taken into account as a sign because it was not easy to
date it. In the cases where the signs were recent and abundant, the power poles were
characterized as “Good” and could be monitoring with cameras. Over the 79 power poles, 34
were considered as “Good” and their position was recorded on a GIS layer (Fig. 4).
1
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Fig. 3: Pictures of the different infrastructures of the highway (a: Viaduct and b: Tunnel).

As only six IR video cameras were available for the duration of the project, the highway
corridor was divided into three parts according to the number of tunnels (13 tunnels in this
portion of the highway). Each part comprised 4 tunnels; the last tunnel was not included into
any part because no power poles were localized beside it. The first part starts from the first
power pole located before the first tunnel “Venetikos”, and ends on tunnel “Zigras”; the
second starts with the tunnel of “Laggadia” and ends with the tunnel of “Prionia”; and the last
part starts with the tunnel of “Agnadero” and ends with the tunnel of “Syrton” (Fig. 5).
2. Study of the marking behavior with recorded videos
In each highway sampling section six “Good” power poles have been chosen to be
monitored with cameras. So over the 34 “Good” poles recorded, only 18 have been used for
the study, and the “Heavily” ones have been selected to increase the probability that a brown
bear marks the poles equipped with the camera (Fig. 5). In order to maximize probabilities to
film a marking bear, the cameras were left in each section for 10 days at the same spot. This
duration was chosen somehow arbitrarily but was also based on time limitations as well as on
my personal judgment in order to have enough time to sample all three sections. Therefore,
the cameras have been placed in the field for 30 days between the 23rd of April and the 31st of
May 2011. The three sessions of 10 days have been separated by short intervals necessary for
the recharging of the camera batteries.
Once all the 18 poles had been chosen, the 6 first cameras could be placed. The placement
must follow a special protocol. Each camera was put from 3 to 6 meters from the monitored
poles, attached with straps and a padlock. Then to avoid theft and breakage, they were
camouflaged with woods and leaves (Fig. 6). After 10 days, when the cameras are moved to
the next poles, the presence of signs of marking has been checked and recorded and when

hairs were found they were collected. The memory cards were emptied and all the videos
recorded were kept and displayed to seek for brown bear footage marking a pole.

Fig. 4: Map representing the totality of the power poles equipped
with barbed wire in making the difference between the “Good”
ones for the cameras and the “Others” not used.

Fig. 5: Splitting of the corridor in three parts, each one
comprising 6 cameras.

Fig. 6: Examples of a power poles monitored with a camera (a) and a hidden camera (b).

When a video of bear marking was found, it was precisely analyzed and all the following
information was recorded:
-

Date of capture

-

Time of capture (the day is separated into 2 groups: light hours 6:00-19:59 and the
night hours 20:00-5:59)

-

Duration of the capture

-

Age class of individual marking (adult, sub-adult or female with cubs)

-

Number of occurrence of each behavior previously listed in an ethogram (Table 1)

-

Sequence of the marking
Table 1: Ethogram of the different marking behaviors of Brown bears
that could have been observed on the videos.

Statistical analysis:
To be able to compare the three sampled sections without bias, the number of power poles
per 2 km has been compared with khi square test, the values of power poles per km being too
low for any test. Then given that the sample comprises 79 poles, the test of analysis of
variance (ANOVA) with one factor was used to compare the distance of the poles to the
highway according to the different sampled sections and then the difference in intensity of
marking. If the results were significant, the Anova was followed by a test of TukeyHSD to see
where the significant differences were. To measure the intensity of the relation between the
two qualitative variables “intensity of marking” and “sampled parts” or “kind of
infrastructure”, a khi square test of contingency was performed and if the result was
significant the columns were compared by pairs and by further khi square tests. All
significance levels were accepted at P<0,05.

Results
1. Homogeneity of the 3 sampling units
The corridor has been divided into three
sampling of 10,6km, 7,9km and 5,8km each
one comprising 18, 46 and 15 power poles
respectively. The number of poles per 2
kilometers has been calculated (Fig. 7) and
the differences between the values were not
significant (X² = 5,53 : 2 df, N = 79; P =
0,06). The power poles are distributed in a
homogeneous way along the corridor and
the three sampling units are around 7 poles
every 2 kilometers. According to this result
the variable “parts” can be used without the

Fig. 7: Number of power poles per 2 kilometers for the three parts of
the corridor.

number of power poles influencing the tests.
2. Influence of the highway on the intensity of marking
To determinate if the highway has
an influence on the intensity of
marking of brown bears, the mean
distances of the poles to the highway
have been calculated according to the
three different intensities of marking
(Fig. 8). The poles heavily marked
are significantly further away from
the highway than the poles with
lower intensity of marking (F = 11,25
Fig. 8: Mean distances from the poles to the highway for each type of marking
intensity (± standard deviation). The bars with the distinct letters are significantly
different.

: 2 df, N = 79; P = 5,2.10-5). The
poles with low signs of marking are

situated around 113 (± 17 SE) meters from the highway whereas the heavily marked power
poles are localized around 430 (± 157 SE) meters from the motorway.

The number of poles differently
marked between the three parts has
been tested to see if the distribution
was homogeneous and if the two
variables (marking intensity and
parts) were independent (Fig. 9).
The

second

sampling

unit

comprises significantly more lower
(in number) marked poles and less
heavily marked poles than the first
and the third part (Fisher’s exact

Fig. 9: Number of poles of each type of marking intensity for the three
different parts (± IC 95%).

test, P = 0,008).
To determinate whether the
significant difference found above
in the last test is due to the distance
of the poles to the highway, the
mean distances of the poles in each
part have been calculated (Fig. 10).
The poles belonging to the part 2
are significantly closer to the
highway than the poles of the part
Fig. 10: Mean distances from the poles to the highway for each part of the
corridor (± standard deviation). The bars with the distinct letters are
significantly different.

1 and 3 (F = 8,45 : 2 df, N = 79; P
= 0,0005).

3. Influence of the presence of different mitigation structures on the intensity of marking
Different mitigation structures (such as tunnels viaducts, underpasses etc) are present all
along this portion of the highway that could allow brown bears to cross the road more safely.
Tunnels or Viaducts are considered as large under and overpasses for wildlife and their
proximity to the poles has been tested to see any influence they could have on marking (Fig.
11). The intensity of marking and the type of structure are independent, and the distribution of
poles of different marking intensity is homogeneous for the different structures (Fisher’s exact

test, P = 0,13). Therefore no significant difference was observed in the intensity of marking in
relation to the type of mitigating structure.

Fig. 11: Number of the closest poles of each type of marking intensity for the three different
structures (± IC 95%).

4. Study of the marking behavior with recorded videos
Given the relatively low number of videos of brown bears marking and rubbing trees
recorded, the following results will be based on observations.
Over the 929 videos recorded by the cameras at the 18 different poles, only 9 showed
brown bears, but we know that we missed one another marking sequence because of camera
problem. The majority of the videos footage was set in motion by the wind making leaves and
trees moving, or by the sound of cars or birds and 20 were taken because of the passing of
other animals (8 goats, 3 hares, 3 martens, 1 badger, 2 wild cats, 1 fox, 2 wild boars).
Regarding bear marking videos, over these 9 captures, 7 were adults and the two others
were sub-adults (Fig. 12). All of them were recorded during the night hours, between 20:00
and 5:59. Not all of them showed a marking behavior. Indeed, among the 7 video footages
with adults two were only passing next to the poles and smelling it. The duration of the
marking session of the 5 other videos is comprised between 4 and 83 seconds with a mean of
30s (± 12 SE) but it should be more. Indeed when the camera perceives a movement it makes
few seconds to react and to start recording and in some cases some recordings were cut
because of a malfunctioning problem of the camera. When bears are approaching a pole all
individuals started by smelling and snuffling it. Moreover, among the “other behaviors” of

Fig. 12: Adult brown bear rubbing a pole (on the left) and a sub-adult brown bear snuffling it (on the right)

marking, smelling is the one which is the most realized (against biting and scratching).
According to the two videos with the sub-adults, they are not really marking poles by rubbing,
even if one try to rub its head on it, overall they look hesitant and they also start by smelling
the pole. “Smelling” is the most recurrent marking behavior pattern (8 over 22), whereas
“rubbing head” and “rubbing back” appear respectively 5 and 4 times over 22, but it is
“rubbing back” that exhibits the longest time of manifestation (46s over 131s versus 35s for
“smelling”). The small number of videos does not allow them to determinate a mean duration
of the entirety marking behavior sequence, and also to be able to see in which order the
different behavioral patterns related to marking could appear.

Discussion
1. Influence of the highway on the intensity of marking
All unnatural perturbation of the habitat of an animal has an influence, almost always
negative, on its behavior and its well-being. The construction of the highway into the brown
bear habitat in Greece is not an exception. Indeed the presence of power poles with low
intensity of marking very close to the road whereas the poles that are heavily marked are
situated further in the landscape indicates a probable influence of the highway as a disturbing
factor due to traffic noise and habitat disruption upon bears marking behavior. According to
Burst & Pelton (1983), this marking and rubbing behavior concerns almost only the males and
the frequency is greatest during the breeding season. During the mating period, males are
moving a lot, searching for different females to mate with (Krofel et al. 2010), and the scent
they let on the poles would promote estrus of the females (Burst & Pelton 1983). However,

studies have demonstrated that highways act like artificial barriers more for female brown
bears than for males. The presence of a high speed transportation axe and of humans is a
major disturbing factor for the females, so consequently they tend to avoid the road (Gibeau et
al. 2002). Given that during this period of intense marking, the proximity between males and
females is an important factor in the mating mechanism, males would prefer to mark poles
situated far away from the highway, where they have more chance to find a female with
which they could reproduce. This explanation is maybe not the only one that explains the low
marking levels nearby the highway. Brown bears live in high quality habitat and they prefer to
stay in an area with a forest cover and food availability (Gibeau et al. 2002, Mertzanis et al.
2008, Lewis et al. 2011). However, since the construction of the Via Egnatia highway, the
brown bear habitat has been severely damaged, and especially in the corridor which is very
close to the motorway. The forest has been cleared, the ground left barren and no project of
reforestation has been set up so far. The Brown bears would avoid this area because of a lack
of cover and subsequently of safety. Moreover according to Jaeger et al. (2005) reproductive
rates are reduced in lower quality habitat close to roads.
This study demonstrates that the second sampling section of the highway is characterized
by a more important number of power poles with a low intensity of marking. The marking is
as a result not homogeneous all along the corridor of the highway. This could be explained by
the fact that the poles of the second part are closer to the highway and that the hiding cover is
lower compared to the other two parts. It confirms what was said before, which means that the
vicinity of the highway has a negative influence on the intensity of marking of brown bears.
But the splitting of the corridor and the distinction of marking intensity in function of the
distance may not be only due to the quality of high forest cover and the safety. Indeed,
overpasses and underpasses allow an increase of the permeability and limit the barrier effect
of the highway (Yanes et al. 1995).
2. Influence of the presence of different mitigation structures on the intensity of marking
Tunnels and viaducts are considered as infrastructures that could allow brown bears to
cross the highway more easily and safely as well as small overpasses and underpasses.
However, in this portion of 37 km of the highway, the proximity of the poles to such
infrastructures does not seem to influence the intensity of marking. We will be tempted to say
that the proximity of culverts and other passages could positively influence the marking
behavior by the availability of a crossing way to the other side of the road and therefore the
possibility for a male to mate with more different females. But, as reported by Clevenger &

Waltho (2005), the habituation to wildlife passes may take several years, and this portion of
Via Egnatia is only two years old. So for now, the different structures present along the
highway do not influence the intensity of marking, but this could be the case in a few years as
bears could still be in an adaptive phase. Therefore a longer study is necessary to have a
concrete and more likely result regarding this aspect.
2. The marking behavior
With the few videos we had, no statistical test was realized and these following
interpretations are only based on simple observations. Firstly marking and rubbing poles
concerns mostly adult brown bears. That confirms what Burst & Pelton (2003) found during
their study on black bears. However they also add that it is only males that mark trees and
poles. This precision cannot be done here because the distinction between males and females
is very difficult to be performed through the videos. DNA analyses have to be done on the
hairs left on the poles to have the confirmation of the sex. The two videos with the sub-adult
brown bears are also very interesting. Indeed Burst & Pelton (2003) spoke about unexplained
females marking but not about sub-adults. Their hesitant behavior and the fact that one try to
rub its head on the pole shows that they are aware of the fact of the presence of another adult
male marking the same pole but they do not really know how to react. However they go away
quickly in response of an avoidance of conflict. All the videos on marking and other brown
bear activities take place during night hours. Indeed, during the night period brown bears are
more active and forage more intensively (Jansson 2005, Lewis et al. 2011). Like other
mammals they prefer to chill during the day when it is hotter and not to spend too much
energy. They prefer to be active during night when it is cooler. Moreover, it is at night that the
human activity is low that allows brown bears to move safer (Jansson 2005).
Then as regards the behavioral sequencing, all the individuals start by smelling and
snuffling the poles before doing anything else. This confirms that marking behavior is above
all a way of communication by chemical marking (Burst & Pelton 1983, Green & Mattson
2003). However, this smelling behavior cannot be interpreted deeper without distinguishing
the individuals on the videos. Several scenarios are possible: (1) it could be the same
individual that comes back several times at the poles that it had marked to see if the scent is
still present or not and mark it again in consequence; (2) it could be a different brown bear
that smells the scent of a different male and chose to go away to avoid any conflict; or (3) it
could be a different individual that marked the poles over the last marking to affirm its
dominance. The two first hypotheses are more likely. Indeed the videos were at the same

place during 10 days, and this protocol can hide a longer cycle of marking. The same
individual can smell the pole during this time but if it wants to mark it again, it follows a
cycle of more than 10 days. Moreover this marking behavior is often used to avoid conflicts
(Benhamou 1998, Green & Mattson 2003). This result and the fact that smelling is the most
recurrent behavior means that a chemical scent comes into play and participates to the
communication between individuals, even if none marking gland has been discovered (Burst
& Pelton 1983). Few biting and scratching marks have been observed, and the most common
behavior was the rubbing of the head or of the dorsal part. That corroborates with the ideas of
the two most popular papers on bear marking behavior (Burst & Pelton 1983, Green &
Mattson 2003). Indeed, brown bears and grizzly that belong to the same species (Ursus
arctos), do not scratch or bite the poles or trees as much as black bears (Ursus americanus).
This could show a difference in the marking behavior between the two distinct species. But as
said above, these interpretations are hypothetic because of the low number of videos.

Conclusion
From the above results it comes out that the construction of the highway into the brown
bear habitat in northern Greece has a negative influence on the intensity of marking and
maybe also on the bear marking behavior. Brown bears tend to avoid the vicinity of this
infrastructure even with the presence of over and underpasses. But it could also be the
consequence of the forest clearing along it and so the intensity of marking should be analyzed
versus the plant cover that has been damaged during the construction of the road. Then as this
highway is only two years old, a longer study post-construction has to be realized to better
identify a long term effect of such infrastructure on the brown bear marking behavior. A long
monitoring program with more video cameras or telemetry should also be interesting to see if
overpasses and underpasses are often used by bears and if they approach very close to the
highway, even without marking poles. For the marking behavior, as this study is the first one
on this topic using IR-video cameras in Greece, it has to be improved. A longer study with
more cameras needs to be put in place too (from early in April to August), and the time that
the camera is let at the same place has also to be longer to determinate any cycle of marking
and to have more chance to record a brown bear marking.
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Abstract
Following the construction of the new highway that crosses the brown bear, Ursus arctos,
habitat in northern Greece, studies have been put in place to determinate influence it could
possibly have on the marking behavior of the large mammal. At the same time, we have
analyzed by a new video monitoring, the brown bear marking behavior to better understand it
and to confirm the previous results found on this behavior. The new high speed road has, as
we predicted, a negative effect on animal behavior. Brown bear marking behavior has been
influenced by the proximity of the highway. Lower marking intensity has been found closer to
the highway whereas heavily marking is found further in the landscape. This can be the cause
of the danger the highway and vehicles bring or of the forest clearing that decreases the food
availability and safety. In this portion of the highway, wildlife crossing structures do not have
any influence on the marking intensity but it can also be the young age of the highway and the
time of the habituation that is not over. As regards the marking behavior itself, only adult rub
the poles and the purpose is to let a scent mark used for communication between individuals.
The high occurrence of the behaviors “smelling”, “rubbing back” and “rubbing head” against
“biting” and “scratching” for the black bears confirms that it could have a different marking
behavior between two different species of bears.
Keywords: Ursus arctos, Greece, highway, marking behavior, wildlife crossing structures

Résumé
Evaluation du marquage des ours bruns (Ursus arctos) dans une zone coupée par une
autoroute au Nord de la Grèce.
Suite à la construction de la nouvelle autoroute qui traverse l’habitat de l’ours brun, Ursus
arctos, au nord de la Grèce, des études ont été mises en place pour déterminer l’influence
qu’elle pourrait avoir sur le comportement de marquage de ce grand mammifère. En même
temps nous avons analysé, grâce à un nouveau suivi par caméra vidéo, le comportement de
marquage à proprement parler pour mieux le comprendre et confirmer les résultats trouvés il y
a plusieurs années. La nouvelle autoroute a, comme nous l’avions prédit, un effet négatif sur
le comportement de l’animal. Le comportement de marquage de l’ours brun a été influencé
par la proximité de la voie rapide. Une intensité plus faible de marquage a été trouvée plus
proche de l’autoroute alors qu’une forte intensité de marquage est trouvée plus loin. Cela peut
être à cause du danger que représentent la route et les véhicules, ou de la déforestation de
cette zone qui diminue la ressource en nourriture et la sécurité. Sur cette portion de
l’autoroute, les passages à animaux n’ont pas d’influence sur l’intensité de marquage mais
cela peut être dû au jeune âge de l’autoroute et donc que le temps d’habituation à de telles
structures n’est pas fini. En ce qui concerne le comportement de marquage en lui-même, seuls
les adultes se frottent contre les poteaux et le but est de laisser une odeur utilisée pour la
communication entre individus. La forte occurrence des comportements « sentir »,
« frottement du dos » et « frottement de la tête » contre « morsure » et « griffure » pour les
ours noirs confirme qu’il pourrait y avoir un comportement de marquage différent entre deux
espèces d’ours.
Mots-clés : Ursus arctos, Grèce, autoroute, comportement de marquage, passages à animaux

