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Preface 
This study was supported by Svalbard Miljøvernfond (22/59, Isbjørn og Forstyrrelse). The aim was to 
determine whether snowmobile traffic has a significant effect on polar bears and the time they can 
spend hunting on the sea ice in spring, during the periods of the day with the most traffic. 

An earlier study from Svalbard, Norway, documented that polar bears in spring react strongly to 
snowmobiles. They often run away when snowmobiles are still far away. Females with cubs are 
particularly sensitive. We report three additional observations that were added to this study. 

However, the main effort, and the aim, of the recent study was to examine when snowmobile traffic 
was most intense in spring, and to document how this would influence how much time adult females 
could spend hunting on the sea ice. 

Polar bears in Svalbard have experienced a fast decline in sea ice, and often only limited areas in the 
inner parts of fjords and bays are ice-covered in spring, an important time for bears to hunt seals. 
Accordingly, in recent years the Governor has prohibited snowmobiles on the sea ice in several areas, 
except for crossing along an “as the crows flies” main track. This may have led to less disturbance 
than earlier years, but even snowmobiles on land close to these areas have the potential to scare 
bears away from the sea ice or limit their hunting success. 

We thank Stein Tore Pedersen and Rupert Krap in Longyearbyen (Norwegian Polar Institute) for help 
with the preparation, deployment, and retrieval of wildlife cameras. A special thanks to Dagmara 
Wojtanowicz for going manually through thousands of pictures and scoring the absence and presence 
of snowmobiles and other relevant items, in an impressive way and with excellent accuracy. 

 

 

Tromsø, 24 Feb. 2026 
Jon Aars, Senior Researcher and Project Leader 
Norwegian Polar Institute 
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Polar bears and snowmobile traffic 

Tourism, and traffic both on the sea (with boats) and on land (snowmobiles), have increased in Svalbard 
in recent years. Information on how such traffic affects wildlife has been requested. This work focuses 
on effects from snowmobile traffic in spring (March to May), with a focus on how traffic may dictate 
the time polar bears spend on the sea ice where they can hunt ringed seals. 
 We present earlier data and findings from a study where polar bears were approached by 
snowmobiles and their reactions recorded. That study concluded that bears reacted at very variable 
distances, and that females with small cubs reacted much more profoundly and at longer distances 
(typically >1km) than other bears. The bears, if approached from the sea, often ran off the sea ice and 
hid on land, but the study did not show if this meant bears had significantly shorter periods when they 
could hunt, or if the response would be more short term, and if most bears would still spend much 
time on sea ice also in trafficked areas. 
 In spring 2023, we placed cameras along the route from Longyearbyen to commonly visited 
areas (Fredheim in Isfjorden and Mohnbukta in Storfjorden) to record snowmobile traffic. This was to 
see how traffic varied through the spring season, and thus how disturbance of polar bears would vary. 
Traffic increased from March to April and declined again in May, when snow-melting started. There was 
a clear pattern that people left Longyearbyen in the morning, and that snowmobiles were most 
abundant during the period between hrs. 10 and 18 (high disturbance period, day) and less abundant 
between hrs. 18 and 10 (low disturbance period, night).     
  Adult female polar bears that had GPS collars between the years 2013 and 2025 provided data 
both on how much they used sea ice and land, and on their activity. We looked at how time on sea ice 
and activity would vary through the day and night, and if disturbance would significantly affect their 
use of sea ice (ability to hunt seals). As a control, we compared with polar bears using areas with no, 
or very little, snowmobile traffic. We found no indication that polar bears used sea ice less during 
periods with more traffic, nor that their activity was significantly influenced by traffic, on the scale of 
this study. Bears inside and outside of trafficked areas used the sea ice at similar rates (about 60-70% 
of their time spent on sea ice), and there was no difference in activity patterns, but with high variability 
among bears within groups. They were more active when on the ice, i.e., land areas were likely used 
largely for resting. We also compared females that had denned (likely had cubs in spring) with other 
bears, to see if traffic would affect the use of sea ice more in the more vulnerable families. We found 
no evidence for that. 
 The conclusion is that snowmobile traffic (between 2013 and 2025) had minimal effect on how 
much time adult female polar bears spent on the sea ice in spring, and that this also did not vary with 
how traffic varied between day and night. Bears react (often strongly) to snowmobiles, but on average, 
bears still use sea ice more than half of the time even in trafficked areas (when they can hunt ringed 
seals). This study could not examine how the effects would be within smaller areas of ice (bays) in years 
where very restricted areas have adequate sea ice for bears. Given that snowmobile traffic has been 
minimal due to restrictions over several years now, we do not have telemetry data to test this. It is likely 
that effects on bears would be more profound in these situations, had traffic not been restricted.    

Summary 
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Polar bears and snowmobile traffic 

Polar bears are top predators with a significant role both in marine and terrestrial ecosystems in 
Svalbard, and in the Barents Sea area. The Barents Sea population is one of twenty recognized 
populations, and it may host close to 3000 bears (shared between the western Russian Arctic and 
Svalbard/Norway). Close to 300 of these bears live in Svalbard year-round, and of the majority of other 
bears spend most of their time following the sea ice as it retreats northwards in summer and extends 
south in late fall or winter (Aars et al. 2017). In winter and spring, a fair number of bears in Svalbard 
may be visiting bears that have moved over the ice, including a number of adult females that den in 
Svalbard in winter and give birth to cubs in dens located in snow drifts on land. All the local Svalbard 
bears that give birth also do so in dens on land.  
 On the west coast (of Spitsbergen) most bears are local. The number of bears there has been 
increasing in recent years (Prop et al. 2015). They now spend more time on land than earlier and visit 
bird colonies eating eggs and chicks in summer (Prop et al. 2015), and several hunt reindeer frequently 
at least in summer and fall (see Stempniewicz et al. 2021). Other important prey sources that have 
increased in Svalbard are walruses and harbor seals (Aars 2026). However, in spring and early summer, 
when bears still can hunt on sea ice also on the west coast, hunting ringed seals is of high, and likely 
critical, importance for the bears. They may get around 70% of their energetic intake during about three 
months in that part of the year (Stirling 2011). Given that the climate has warmed fast in Svalbard, and 
the season with sea-ice cover has been shortened by several months during the last decades (Lone et 
al. 2018), making sure that polar bears are not significantly affected by disturbance when on the sea 
ice hunting during this important period, is vital.    
 One earlier study on how polar bears react to, and may be affected by, snowmobile traffic was 
performed in 2004-2005 (Andersen and Aars 2008). The study looked at individual short-term 
responses (at which distance from snowmobiles bears reacted, and how strong this reaction was). We 
go through the findings from that study, supplemented by three later observations (from 2023). In this 
new study, we look at (1) how snowmobile traffic changes over time from March to May, and – 
 in particular – how it varies with time of day. (2) Next, we use this information to see if traffic in spring 
affects the degree to which bears use the sea ice. We compare the time bears spend on the ice versus 
on land during the periods with most traffic, compared to the periods with less or no traffic. (3) 
Furthermore, we compare the results with bears using areas with no snowmobile traffic, as a control. 
 

Introduction 
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Material and Methods 
2.1. Direct observations of reactions 
We had 20 observations of how bears reacted to snowmobiles from 2004-2005, in spring (March-April). 
Here, we add three new observations (from spring 2023) to the dataset and present the results (Figure 
1). All observations are from the west coast of Spitsbergen (Svalbard): those from 2004-2005 from Van 
Keulenfjorden, while the 2023 observations were from Isfjorden (n=1, Figure 2) and Van Mijenfjorden 
(n=2/1+3 bears). This extended survey is mainly intended as background material for understanding 
the results of the new study described below. The methods are presented in Andersen and Aars (2008). 
 

 
 

Figure 1. The main study area, where reactions to snowmobiles were observed, was inside the black circle in Van Mijenfjorden 
on western Spitsbergen. One of the 23 observations was outside this area, marked with a red dot (north in Isfjorden). All the 
other colored dots denote the positions of the wildlife camera stations deployed in spring 2023 to monitor snowmobile traffic 
in the areas between Longyearbyen and the east coast.  
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Figure 2. A young male polar bear, N26414, two years old. The picture was taken from a snowmobile 
during the behavior study (direct observations) in 2023 (in Ekmanfjorden), which supplemented the 
study by Andersen and Aars (2008). This male showed only moderate fear when the snowmobile 
stopped, which was also when the bear reacted. It appeared to be accustomed to people and traffic. 
The same individual later attacked people on at least a couple of occasions. It was eventually shot in 
self-defence in Ny-Ålesund in summer 2025. Photo: J. Aars, NPI 
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2.2. Snowmobile traffic and polar bear habitat use 
In spring, snowmobile traffic can be intense in some places on Spitsbergen. Both locals (typically few 
snowmobiles) and guide companies (larger groups) travel from Longyearbyen and visit areas also used 
by polar bears. In particular, bears using the western parts of Storfjorden (Dunerbukta, Mohnbukta, 
Wickebukta) could be affected by snowmobile traffic. In addition, snowmobiles also travel in areas in 
Van Mijenfjorden, and occasionally in Van Keulenfjorden. Most areas of Svalbard have little or no 
snowmobile traffic. We do not aim to analyze traffic data over a longer period, nor to directly correlate 
traffic data with bear responses here. Rather, we will (1) use data from spring 2023 to look at when 
traffic is most intense (how it varies during the day and across the season), and (2) assess whether 
there is evidence that bears are unable to use sea ice during periods with significant traffic. In other 
words: are bears forced onto land – where they cannot hunt seals – for longer periods during peak 
snowmobile traffic? Or are bears flexible, with responses that are mostly short-term? 
 
2.3. Snowmobile data 
We placed Reconix wildlife cameras in seven different spots between Longyearbyen and Fredheim 
(Isfjorden) and between Longyearbyen and Mohnbukta (Storfjorden) to record snowmobile traffic. The 
cameras were deployed on 14-15 March and took pictures until 23 May 2023. Each camera took a 
picture every five minutes continuously. They were placed in positions with a good overview over 
snowmobile routes, but at a distance where the likelihood of capturing passing snowmobiles was 
relatively high, unless the snowmobiles passed at very high speed. At positions where tourists typically 
stop, such as Fredheim and Mohnbukta North, the camera was positioned so that it would include that 
area. The positions of the cameras are shown in Figure 1. Figures 3 - 5 show the deployment and 
placement of the camera systems in the terrain. The pictures were of high quality, and in the images 
one could see people, snowmobiles, tracked vehicles (“belt wagons”), ski tourists, and even – 
 in some – polar bears.  
 
 

How to get useful data on direct response to snowmobiles by observations 

Most often, people on snowmobiles only observe the bears that react at short or moderate 
distances (and often they also overlook these bears, as they focus on the area just in front of 
the snowmobiles when driving). This can lead to a strong bias in how people perceive bear 
behavior, suggesting that bears generally do not run until snowmobiles are very close. Thus, 
in our observational study, we only used data from bears where we had spotted the bears 
before they were aware of us (typically more than a km distance, and frequently several 
kms). The front-page picture shows a common situation; three bears were tracked, observers 
stopped frequently using binoculars and spotted the bears approx. 3 km away as they were 
resting (spring 2023, Van Mijenfjorden). 
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Figure 3a. To ensure the camera stayed in place for the study period, an aluminium pole was placed in 
the ground, and the camera was mounted on the pole using screws and bolts. Here, Rupert Krapp (NPI) 
drills a hole for the pole. Photo: Jon Aars, NPI. 
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Figure 3b. A camera placed in a position where it covers the main snowmobile track in Mohnbukta 
North (left panel), and Mohnbukta South (right panel). Photo: Jon Aars,NPI 
 
 
The eight cameras took a total of 163 584 pictures, of which 81% showed some sign of human activity. 
As we were focusing on snowmobile traffic, we do not present data on tracked vehicles, skiers, or 
people on foot here. After the first analysis of the picture material, we found that the Nøysdalen camera 
did not add much information beyond what was recorded by the nearby Fredheim camera (Figure 1), 
and we thus retain six camera stations for the further analyses. 
 
 

 
Figure 4. Image from a Reconyx camera at Fredheim showing a polar bear climbing onto a snowmobile 
(11 May 2023, 23:35; date and time from camera stamp). 
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Figure 5. Image from a Reconyx camera in Mohnbukta on 10 April at 11:05. The first snowmobiles that 
day were observed from 11:00. 
 
 
2.4. Telemetry data 
Only adult females were instrumented with collars. From 2013, the collars provided GPS-positions 
every 2 hours (which are suitable for examining the time bears spend on sea ice or on land). We decided 
to: (1) use data for a period corresponding to the period of spring snowmobile traffic, (2) divide the 
data into two areas, one with moderate or high traffic was assumed to occur at least at times (denoted 
“traffic area”, and one where little or no traffic was expected (the “control area”). (3) Furthermore, 
based on the findings on temporal variation in snowmobile traffic from the camera data (2023), divide 
the data into the times of day when snowmobile traffic was high and periods with little traffic. Even 
though this variation only occurs within the snowmobile area, we also applied the same division of 
time in the control area. This is because bear behavior could correlate with time of day in a way 
corresponding to snowmobile activity but is caused by other factors than traffic disturbance. If so, 
similar daily changes in activity and time on land or on ice would be expected in both the traffic area 
and the control area. 
 
(4) In addition, as females with cubs react more strongly than other bears to snowmobiles, we divide 
the bears into two groups: females known to have been denning and giving birth during winter (with 
cubs either still alive or lost), and females that were alone or accompanied by older cubs (yearlings or 
two-year-olds). 
 
The collars measured movement (whether a bear moved its head or not), each second over each two-
hour period, giving a value between 0 and 7,200. We wanted to see whether movement changed in 
response to snowmobile traffic. The collar took a GPS position every two hours. Using a map with the 
coastline in program R, each position was assigned either an S (sea ice) or an L (land). Thus, we could 
see how time spent on the sea ice and on land varied between areas (Figure 6), throughout the season 
and across times of day. Figure 7 shows an adult female with a collar walking on sea ice. 
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Figure 6. Regularly interpolated GPS positions collected by 115 adult female polar bears instrumented 
between 2013 and 2025 during March-April (n=115). The inner red polygon represents the traffic area, 
and the outer unfilled polygon represents the control (non-trafficked) area. Each GPS position is color-
coded by the surface the bear was on (green = land, sea ice = blue). 
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Figure 7. A female polar bear wearing a collar, Van Keulenfjorden, 2004. Photo: J. Aars, NPI 
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Results 
3.1. Direct observations 
In addition to the earlier 20 observations from 2004-2005, the three new observations from 2023 fell 
within the range reported in the earlier study. Reactions at relatively long distances (>300m) were fairly 
common. Five out of 23 observations involved reactions at distances greater than 1 km (range 1,270-
3,270 m). Four observations included females with cubs, and they accounted for three of these five 
long-distance reactions. Thus, there was a clear pattern that families with cubs were much more wary 
than other bears in spring (see Figure 8). 
 

 
Figure 8. Box plot showing the distribution of 23 reaction distances (in meters) at which bears reacted 
to approaching snowmobiles (2004-2005 and 2023, March to April). Four observations were of females 
with cubs of the year (Fc, left panel), and the remaining 19 observations were of other bears or bear 
groups. The box plot shows the median (black thick solid line), with 50% of observations within the box 
(25% on each side). All observations are shown as dots (red= females with cubs, green= other 
bears/bear groups). 
 
3.2 Snowmobile traffic and polar bear habitat use 
Snowmobiles already visited the camera sites on the west side (Fredheim) and to the east towards 
Storfjorden (Mohnbukta) in mid-March when the cameras were deployed. The traffic declined in May, 
as snow and ice melt affected travel conditions (Figure 9). The cameras revealed a strong daily pattern 
in snowmobile activity. It was clear that snowmobiles left Longyearbyen in the morning and usually 
returned from early afternoon to late evening. Few snowmobiles would reach the east coast before 
10:00, and most snowmobiles would have left the east coast by around 18:00 (Figure 10). Although the 
distribution within the active hours changed somewhat through spring, traffic between 18:00 and 
10:00 the following morning was still low or absent in Mohnbukta throughout the study period (and 
this was reflected at the other stations along the snowmobile routes). Fredheim had snowmobiles 
parked at the cabin (Figure 4), and also some activity outside these hours, but this was assumed to be 
due to use of the cabin for shorter or longer stays, and not to represent general snowmobile traffic on 
the sea ice in other areas with possible bear–snowmobile interactions. Thus, we decided to use two 
periods in further analyses to see how low (18:00-10:00, hereafter termed “night”) and high (10:00-
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18:00, hereafter termed “day”) levels of possible disturbance from snowmobiles might affect polar 
bears. We assume that the patterns in snowmobile activity are representative to larger areas (within 
the area we defined as “traffic area” above) and broadly representative across years. 
 
 
 

 
Figure 9. Number of photos showing snowmobile activity between 15 March and 15 May 2023. The 
bar plots are colour-coded by number of passengers. 
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Figure 10. Number of photos showing human activity as a function of time of day between 15 March 
and 15 May 2023. The bar plots are color-coded by number of passengers. 
 
3.3 Activity and use of sea ice by collared females 
Collared females spent most of their time in spring on the sea ice, as expected during this prime time 
for ringed seal hunting. There was no evidence that snowmobile traffic had a significant effect on the 
time polar bear females spent on the ice. The median proportion of time spent on sea ice for females 
without cubs was almost identical between trafficked and non- trafficked areas, and between night or 
day (range of medians = 0.72 – 0.73) and with very similar distributions (high individual variation) 
(Figure 11). Among females with cubs, the median use of sea ice within the trafficked areas was lower, 
but as it was almost the same during the day with more traffic (median 0.62), and during the night 
(median 0.59), when no traffic was assumed. There was also considerable overlap with the distribution 
of females with cubs in the non-trafficked area (Figure 11). 
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Figure 11. Proportion of time (based on GPS-positions) that adult female polar bears spend on the sea 
ice rather than on land (n=191 bear-years, some females provided data over several years). The box 
plots represent the distribution of the proportion of GPS positions on sea ice (an estimate of time spent 
there) for all females during spring (March-May). The horizontal line shows the median, the box 
contains the middle 50% of observations, and the remaining values fall below and above the box. Each 
dot marks the proportion of points sea ice for each individual female in a given group. The n given 
above each box plot denotes the sample size (number of adult females) within the group. “With cubs” 
are females that were either captured with cubs in spring or were known to have given birth and were 
therefore assumed to have cubs. “Lone” refers to other females and also includes females with older, 
not yet weaned cubs. 
 
There was a very distinct difference in activity when the females were on land compared with when 
they were on sea ice (Figure 12). A median close to zero when on land reflects that bears were resting 
most of the time when on land. Again, there was no indication of a difference between females during 
night and day, nor between trafficked areas and other areas. There was a very distinct difference in 
median activity when bears were on sea ice (high activity) and on land (very little movement). 
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Figure 12. Activity during day (10:00-18:00) and night (18:00-10:00) for adult female polar bears inside 
or outside the traffic area (box plot). Horizontal lines within show the boxes show the median values 
surrounded the middle 50% of the observations (25% on each side). Activity ranges from 0 to 7,200 
seconds with registered movement (within two-hour periods). 
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Discussion 
4.1 Short term reaction to snowmobiles by polar bears 
The most important finding is that females with small cubs react much more profoundly than other 
bears, three of four mothers reacted when snowmobiles were more than 1 km away. The earlier study 
by Andersen and Aars (2008) was supplemented with three additional observations of three groups 
(five bears) and how they responded directly to approaching snowmobiles. This provided no significant 
new insights: bears react very differently, responding at relatively short distances or at distances of 
several hundred meters, and sometimes even more than 1 km away. The most important finding was 
that females with small cubs react much more strongly than other bears; three of four mothers reacted 
when snowmobiles were more than 1 km away. This shows that polar bears are indeed disturbed by 
snowmobile traffic. However, determining how important this disturbance is for individual bears and 
for the population as a whole is not straightforward.  
 
 
4.2. Snowmobile traffic 
Data on snowmobile traffic from wildlife cameras in 2023 revealed no profound change over spring, 
thus we did not divide into periods of different activity levels for further analyses. There was a clear 
pattern in daily activity. We assume that this pattern is broadly representative of how traffic has varied 
in other years, and that bears are mainly disturbed during daytime, rarely before 10 a.m. in areas some 
distance from Longyearbyen (e.g., the east coast). Likewise, most snowmobiles appear to return 
relatively early in the day. The level of disturbance bears experience will certainly vary within what we 
defined as the “traffic area” and among years. However, if disturbance—when it occurs—has a 
substantial effect, this should still be reflected in the data. We also acknowledge that snowmobile traffic 
ends on different dates in spring depending on the timing of snowmelt in a given year. We used 15 May 
as the cut-off date for analyzing polar bear behavior based on satellite collar data, re. the snowmobile 
traffic data from 2023. 
 
 
4.3. potential effects of disturbance 
We wanted to assess whether bears in general were less able to hunt on sea ice when disturbed by 
snowmobile traffic, and whether females with cubs of the year were more affected than other females. 
We only used data from adult females, as only these individuals were equipped with collars. The 
movement data generally indicated that bears typically rested on land and moved more frequently 
when on sea ice. Hunting on sea ice occurs both when bears use their sense of smell to locate areas 
with ringed seal lairs and through still-hunting, when they wait for seals to emerge at breathing holes. 
Hunting seals at lairs primarily occurs in spring, and ringed seal pups are the dominant prey at that time 
of year in Svalbard (Iversen et al. 2013). 
  
All together, we found no evidence that the time female polar bears spend on sea ice (where they can 
hunt seals) was significantly affected by snowmobile traffic (at the levels observed during the study 
years, 2013–2015). The bears, except females with cubs in trafficked areas, spent on average 72–73% 
of their time on the ice, independent of area and time (day or night). Thus, if snowmobiles caused them 
to leave the sea ice, this was likely only a short-term response. 
 



 

Page 17 

Polar bears and snowmobile traffic 

Among females with cubs, time on the ice was not lower during the day than at night in trafficked areas. 
The lower proportion (about 60% of the time) was more likely due to some individuals still spending 
time on land close to the maternity den, or because some may be prevented from accessing the sea 
ice by males, who can potentially kill the cubs. 
 
There was considerable variability in the time spent on the ice. However, this was the case for all 
groups, independent of area, time of day, and reproductive state. The variability may reflect both local 
variation in sea-ice availability (which varies among years) and individual behavior (some bears hunt 
reindeer, even in early spring). The overall high use of sea ice reflects that this is the time of year when 
seal hunting is most important for the bears (spring and early summer). 
 
The pattern of activity in polar bears, with less movement on land than on sea ice, likely has an 
ecological explanation and is not linked to snowmobile traffic (the pattern is the same day vs. night and 
inside or outside the traffic area). Bears move more on sea ice when hunting and use land to rest. We 
often observe that bears sleep at elevated locations where they can see other bears (or possibly prey) 
from a safe vantage point. 
 
 
4.4. Limitations of this study 
This study does not mean that polar bears are not negatively affected by disturbance from traffic. It 
only indicates that such disturbance, given the high level of restrictions that have been implemented 
in Svalbard in recent years, is not very significant. A few individuals may still be negatively impacted in 
some situations. The limitations the Governor has set regarding travel on sea ice in the inner parts of 
some fjords when sea-ice extent has been low may well have allowed bears to hunt there when they 
otherwise would have been hindered if such restrictions had not been implemented. An example is 
Rindersbukta in the inner part of Van Mijenfjorden, where we almost always encountered snowmobiles 
traveling in and out to the glacier front—a good hunting area for local bears—before restrictions were 
implemented a few years ago. Similar restrictions have been implemented in spring in areas of 
Isfjorden, such as Billefjorden and Tempelfjorden. Because these areas have been closed to ordinary 
snowmobile traffic during parts of the spring in years when sea ice is particularly limited, we do not 
have data on how disturbance might have affected bears under such conditions. Habituation may be a 
significant factor in areas with the most traffic. Encounters between bears and humans with fatal 
consequences for one or both parties may well have been caused by the fact that local Isfjorden bears 
have lost some fear of and respect for humans after years of close encounters. This is something to 
keep in mind and an argument for maintaining distance from bears when in the field. While we have 
little reason to believe that traffic disturbance leads to reduced feeding activity followed by poorer 
survival or reproduction under the restrictions that are currently in place, and that have been in place 
in recent years, there is reason to believe that habituation has contributed to the loss of individuals 
(through fatal encounters). At the population level, these cases have limited impact. More than 300 
bears were taken on average per year in the Svalbard and surrounding area until protection in 1973, at 
a time when the population size was likely smaller than today (Aars et al. 2017). However, for the 
number of bears on the west coast of Spitsbergen – an area where bear numbers have likely increased 
until recently (Prop et al. 2015), but where the total number is still in the tens and where most bears 
are very local (Aars et al. 2017; Brun et al. 2021) – the loss of one to two bears each year may influence 
the local growth rate. 
 
This study involved a considerable degree of extrapolation and is therefore limited by the assumptions 
that (1) snowmobile traffic in spring 2023 provided a good representation of how it varied during the 
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years for which we had telemetry data (with regard to activity during day and night), allowing us to 
estimate time spent on sea ice and activity levels, and (2) that the bears we had data on were 
representative of other bears. Females with cubs were shown to be the most sensitive group, and lone 
females are generally more cautious than male bears. Reactions to snowmobile disturbance are 
therefore more likely to be conservative, if there is any bias. In addition, female responses are more 
important from a demographic perspective, given that males have less influence on reproduction 
beyond mating in spring. We did not examine how disturbance (traffic) varied with weather. The plan 
had been to explore this if we found that time spent on the ice and activity levels indicated a significant 
behavioral effect from snowmobile traffic. As we found no evidence of such an effect, it was less 
relevant to explore how snowmobile traffic varied with weather. 
 
This study showed that much of the snowmobile traffic, including that of larger tourist groups, was 
relatively local (around Fredheim). Other trips travel westward in Isfjorden. Relatively few bears use 
those areas, and as discussed above, they are also likely somewhat habituated. Visits to Fredheim also 
often involve parking snowmobiles and staying there for longer periods, and traffic is mainly on land 
rather than on sea ice. Depending on conditions, bays on the east coast such as Agardhbukta, 
Dunerbukta, Mohnbukta, and Wickebukta are scenic areas where the likelihood of seeing polar bears 
is higher. In these areas, bears often hunt on the ice in spring, where structures formed by pieces of 
glacier ice frozen into the sea ice, together with accumulated snow drifts, create excellent habitat for 
ringed seals. Mothers with small cubs in particular spend time in front of glaciers in spring (Freitas et 
al. 2012; Hamilton et al. 2017). We consider it reasonable to expect that in years when snowmobiles 
have access to areas other than Mohnbukta on the east coast, activity patterns will be similar to those 
documented in this study. To avoid significant disturbance of bears in the bays of Storfjorden, we 
recommend that snowmobile travelers stop frequently at elevated points and use binoculars. This will 
greatly increase the likelihood of observing bears while keeping them undisturbed. 
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Conclusion 
This study showed that snowmobile traffic varied considerably with high activity during the day, and 
no or little activity at night. There was no evidence that bears regulated their activity, and how they 
used the sea ice for hunting, as a response to snowmobile traffic. This also included the most vulnerable 
group, adult females with small cubs. We do know that bears often react to snowmobiles from a long 
distance. The response is likely more immediate (and short term) and with limited negative effect, for 
most bears in most situations, given the level of traffic during the study period (2013-2025). Limitations 
of snowmobile traffic in periods in spring in years and areas with little sea ice locally, as has been 
implemented on a yearly basis, may be the most important act to minimize negative effects. Avoidance 
of habituation may be the best argument for restrictions. Snowmobile traffic is unlikely to have had 
significant population level effects on Svalbard polar bears, given the strict regulations and the limited 
areas of overlap between trafficked areas and polar bear territories. 
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