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Abstract 

British Columbia is a rewarding region for winter backcountry travel. Studies acknowledge that 

compared to backcountry skiers, relatively little is known about snowmobilers as a user group, or 

their attitudes toward avalanche safety. This research aimed to describe the attitudes and safety 

habits of mountain snowmobilers in North Rockies and determine if the current forecasting 

service affected their backcountry travel habits. Data were collected during 2016 from 262 active 

snowmobile users across the Northern Rockies.  Results then were compared to data-rich 

forecasting regions within B.C., which have been previously studied. A significant finding was a 

new heuristic trap that affects mountain snowmobilers termed ‘the-stuck-friend’ heuristic. 

Results showed little difference between snowmobiling communities with respect towards 

avalanche literacy, AST 1 uptake, transceiver usage, avalanche involvement and given the large 

discrepancy in available forecasting and viewership between north and south, infers a missed 

opportunity to further engage and educate mountain snowmobilers. 
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“It ain't what you don't know that gets you into trouble. It's what you know for sure that just 

ain't so.” Anonymous (Typically attributed to Mark Twain) 

  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 6 

Table of Contents 
 
Abstract ................................................................................................................................ 3 

Acknowledgements ............................................................................................................. 4 

Table of Contents ................................................................................................................ 6 

Table of Images ................................................................................................................... 8 

Chapter One: Introduction ................................................................................................. 10 

Chapter Two: Research & Objectives ............................................................................... 14 

Chapter Three: Literature Review ..................................................................................... 16 

The North Rockies ......................................................................................................... 17 

Mountain Snowmobilers the Avalanche Bulletin and Social Factors ........................... 29 

Snowmobiling and Environmental Education for Greenies .......................................... 33 

Chapter Four: Methodology .............................................................................................. 36 

Survey Design ............................................................................................................... 38 

Survey Implementation ................................................................................................. 38 

Field Data and Observations ......................................................................................... 40 

Analysis of Survey Data ................................................................................................ 40 

Chapter Five: Results ........................................................................................................ 42 

Demographics ................................................................................................................ 42 

Riding Experience ......................................................................................................... 45 

Avalanche Education and Awareness ........................................................................... 47 



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 7 

Avalanche Equipment ................................................................................................... 49 

Avalanche Culture and Awareness ................................................................................ 52 

Discussion .......................................................................................................................... 64 

Formal and Informal Information .................................................................................. 67 

Null Curriculum ............................................................................................................. 71 

The Environment or Curriculum of Place ..................................................................... 76 

Conclusion ......................................................................................................................... 80 

Avalanche Canada ......................................................................................................... 80 

Limitations ..................................................................................................................... 82 

Mountain Snowmobilers and the North Rockies ........................................................... 83 

References ......................................................................................................................... 85 

Appendix A ....................................................................................................................... 94 

Mountain Snowmobiling Intercept Survey Winter of 2016 .............................................. 94 

Appendix B – Field Day and Standout Notes as Per Location .......................................... 98 

 

  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 8 

Table of Images 

Figure 1: Avalanche Canada’s North Rockies Region ...................................................... 17 

Figure 2. Avalanche Canada’s weekly avalanche synopsis for the North Rockies. .......... 19 

Figure 3. Venn diagram from of the Avalanche information gathering process. .............. 25 

Figure 4. Venn diagram of Avalanche information gathering process & education of place

 ........................................................................................................................................... 29 

Figure 5: The North Rockies region and location of snowmobile areas ........................... 37 

Figure 6: Proportion of Snowmobilers originating locations. ........................................... 43 

Figure 7: Level of education attained by north Rockies snowmobilers. ........................... 44 

Figure 8: Proportion of North Rockies snowmobilers who have avalanche experience. .. 46 

Figure 9: Level of avalanche education in the North Rockie snowmobile community. ... 47 

Figure 10: Information sources viewed by North Rockies snowmobilers prior to heading out.

 ........................................................................................................................................... 48 

Figure 11: Avalanche Shovel usage in the north Rockies snowmobiler community ........ 49 

Figure 12: Avalanche transceiver usage in the north Rockies snowmobile community. .. 50 

Table   1: The Likert-type scale Style (LTS) North Rockies snowmobilers 'heedless' and 

‘attentive’ riding behaviors. ……………………………………………………………53 

Table 2 The LTS designed to determine whether safety habits in North Rockies snowmobilers.

 ........................................................................................................................................... 55 

Table 3 Results of Huerustics and Biases in the North Rockies snowmobilers ................ 58 

Figure 13: An avalanche photo of multiple snowmobile tracks beside the avalanche. ..... 61 

Table 4. Correlation Matrix from LTS. ............................................................................. 62 



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 9 

Table 5. A comparison of the results from the North Rockies Snowmobilers and Strong-

Cvetich’s (2014) study of snowmobilers………………………………………………………65 

Figure 14: an image to highlight reader engagement  .................................................... ...73 

 
 

 

 

 

 

 

  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 10 

Chapter One: Introduction  

 

“The ultimate goal... of all of us who make up the Canadian avalanche community, 

is to make sure that as more Canadians discover every year the joy and beauty of 

our backcountry wilderness, we are all increasingly united in our love for these 

mountains and not our losses within them.”  Justin Trudeau (2010). 

 

British Columbia’s steep mountainous topography and weather makes it a rewarding and 

challenging region for winter backcountry travel. Winter adventure tourism in British Columbia 

(BC) has typically involved visiting ski resorts, backcountry helicopter or cat-skiing lodges, or 

backcountry ski touring cabins. These destinations are usually run under the guidance of 

avalanche professionals (Association of Canadian Mountain Guide [A.C.M.G.], Canadian Ski 

Guide Association [C.S.G.A.], Canada Avalanche Association [C.A.A.] professionals, and 

Professional Ski Patrol) where backcountry hazards are either controlled with the use of 

explosives, mitigated, managed or avoided altogether. Avalanche professionals make daily 

weather observations and in-field snow stability tests to keep transportation corridors opens, ski 

hills safe, and guests at backcountry lodges out of harm's way.  

There is a large and growing group of participates in winter adventure sports like 

backcountry skiing, snowboarding, snowshoeing and snowmobiling, where the avalanche 

hazards are uncontrolled. Krein (2007) defines adventure sports as, “sports that take place in 

powerful natural environments, and involve the possibility of catastrophic accidents leading to 

[possible] death of participants” (p. 81).  
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These winter adventurists may head out into the backcountry in professionally guided 

groups (A.C.M.G. and C.S.G.A.), although many other recreationalists head out into the 

mountains unguided (Giesler, 2014; Mcghan, Adler, & Morris, 2012).  

These unguided winter adventurists enter the mountain’s uncontrolled winter wilderness 

environment with nothing more than their own judgment and education to navigate avalanche 

hazards. In some areas of the province, there is a free online resource in the form of a daily 

avalanche bulletin. This is a daily professional avalanche forecasting bulletin administered by the 

nongovernmental organization (NGO) Avalanche Canada (AC) (Avalanche Canada [AC], 2014).  

(Please note that AC was previously called the Canadian Avalanche Center [CAC] and was re-

named the AC in 2014. From henceforth AC will be synonymous with CAC). The daily 

avalanche bulletin provides information on regional avalanche concerns, current avalanche 

problems, and recent avalanche activity.   

The AC product is free, relatively easy to use and gives information that likely reduces 

many avalanche fatalities (Stethem et al., 2003; Strong-Cvetich, 2014). Baker (2013, p.14), cited 

from Canadian Avalanche Center (n.d.), the former AC, saying “[t]he avalanche forecasts 

provided in bulletins are one of the most important tools used to reduce the risk of being caught 

in an avalanche (p.9)”. The importance of a daily avalanche bulletin for insuring backcountry 

safety has been described by Tremper (2013), the director for Utah Avalanche Center, as 

follows: 

A well-crafted avalanche advisory from an experienced forecaster is a thing of beauty. A 

team of avalanche professionals gather information from a variety of sources and 

condense it into an easily understandable summary of the critical information you need to 

stay alive in avalanche terrain. It’s one of the best deals in town – and it’s free. It’s an 

essential, daily newspaper for the backcountry. (p. 96) 
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Or pertaining to the snowmobile community, Throttle Decisions (2013), an avalanche 

educational video targeted at snowmobilers describes an avalanche bulletin as: 

Bulletins don’t give you a green light, nor tell you to stay at home. They (the avalanche 

bulletin) give you the best information to help you decide where, when and how to travel 

in terrain... Avalanche education and the bulletin go hand-in-hand. (Throttle Decisions 

DVD, 2013; Chapter 2. Avalanche Forecasters) 

If avalanche education and the avalanche bulletin go hand-in-hand, then there is a 

chicken and egg problem of what comes first? Should people subscribe to avalanche education 

first to better understand the avalanche bulletin? Or, does accessing the avalanche bulletin lead to 

increased enrollment of avalanche education courses and more informed backcountry users?  Is 

there even a correlation?  

What is known from research (Strong-Cvetich, 2014) is that snowmobilers who viewed 

the daily avalanche bulletin were more likely to carry avalanche transceivers, probes and air-bags 

(or balloon packs). Snowmobilers who viewed the daily avalanche bulletin were also more likely 

to cancel, or change riding location if the avalanche danger rating was high (Strong-Cvetich, 

2014). The snowmobilers who checked the daily avalanche bulletin tended to have a higher level 

of avalanche awareness and felt more confident about the current avalanche conditions (Strong-

Cvetich, 2014).   Formal avalanche training and education, however, is still the most important 

factor in affecting behaviours. It is noted that, Strong-Cvetich, (2014) made no mention of the 

effect of the daily avalanche bulletin and avalanche education uptake.  

The reach and dispersion of avalanche bulletins within the mountain snowmobile 

community is still relatively unknown. As it is still unknown how many winter recreationalist 

use the avalanche bulletin prior to heading out into the mountain and simply how many people 

are backcountry recreating (skiers, snowboarders, snowshoers and snowmobilers) on any given 
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day throughout the winter.  Furthermore, we know from past research (Strong-Cvetich, 2014) 

that the daily avalanche bulletin increases snowmobiler confidence and understanding of the 

theoretical aspects of avalanche problems, however, “since the vast majority of recreationalist 

never attain a high level of skill in avalanche assessment most are probably overconfident in both 

their skill and their ability to survive an avalanche” (McCammon, 2004, p.493). What makes 

matters worse is that there is no single body of knowledge that helps explain what works and 

what does not work when it comes to helping people make better decisions when it comes to the 

context of risk (McCammon, 2004). The correlation conundrum between educational outreach 

and effect is nothing new and was similarly discussed by McCammon in his 2004 paper: Sex 

Drugs And The White Death: Lessons For Avalanche Educators From Health And Safety 

Campaigns.  A daily avalanche bulletin as an information-only approach affecting change in 

snowmobilers’ behaviors to reduce avalanche deaths will unlikely be successful (McCammon, 

2004) without the inclusion of increased snowmobiler specific avalanche skills training programs. 
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Chapter Two: Research & Objectives 

There are vast mountainous regions in BC that do not receive a daily avalanche bulletin. 

The North Rockies (northeast of Prince George, BC) is one of AC’s few geo-climatic regions 

that only has a weekly written avalanche synopsis. The challenge faced in the North Rockies by 

AC is a lack of professional level reporting. Due to this, AC generates a more general synopsis to 

cover a broad basis of information, rather than a specific daily bulletin. The weekly avalanche 

synopsis acknowledged by AC as lacking in information (refer to Fig. 2, later in paper) and 

“Given the current weekly report’s [North Rockies’ avalanche bulletin] shortcomings (Storm & 

Helgeson, 2014. p. 94)”, this represents a known potential threat as the lack of daily snow-

stability information increases avalanche risk exposure to winter backcountry recreationalists 

(Storm & Helgeson, 2014.Tremper, 2011). 

 As such, the North Rockies region may be viewed as an independent variable region in 

AC daily avalanche forecasted regions. By gaining a baseline set of data for the North Rockies, 

we could develop future research to test new methods of avalanche information delivery, as 

suggested by Storm and Helgeson (2014). In the future, these data can then be compared to the 

dependent variable regions with a daily avalanche bulletin (Storm & Helgeson, 2014).   

To facilitate this, my research goals build off each other and subsequently were:  

1) To initiate the first quantitative baseline data set for the North Rockies snowmobile 

community. To include general demographics, avalanche education level, equipment 

carried and information sourced used to understand snow conditions. 

2) To compare North Rockies data, gathered in question #1 when possible with Strong-

Cvetich's (2014) dissertation on BC snowmobilers. Strong-Cvetich's (2014) study was 

focused on regions in BC that have a daily avalanche bulletin. 
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3) From question #2 explore whether and how the absence of a daily avalanche bulletin 

has affected the North Rockies snowmobile community, specifically participants will 

be asked about their use of avalanche rescue equipment (avalanche transceiver, probe 

and shovel), terrain choices, snowmobile riding behaviors and avalanche education 

awareness. 

4) With information from the mountain snowmobile communities that have access to a 

daily avalanche bulletin and from the North Rockies communities that lack a daily 

bulletin discover whether access to a daily avalanche bulletin or synopsis leads to 

increased avalanche skills training or further avalanche education? 

5) Is the AC avalanche bulletin effective in increasing the uptake of mountain 

snowmobilers in Avalanche Skill Training courses? 

The intent behind these questions is to aid AC in better educating mountain 

snowmobilers and to create stronger, more effective safety communication with the mountain 

snowmobiler community. Information collected within this study may also be beneficial to other 

outlying winter recreationalist groups like snowshoers and tobogganers. The hope is that this will 

prevent the recurrence of incidents like that at Lake Louis (where a father and son were buried 

and killed in an avalanche whilst tobogganing) and another incident on the North Shore (where 

multiple snowshoers were killed when a cornice failed causing an avalanche and burying the 

group) from recurring (Avalanche Canada2; Global News and The Canadian Press, 2014; 

Vancouver Sun, 2017)  
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Chapter Three: Literature Review 

 

Choi said she received a call at 1 a.m. from her brother-in-law telling her there was no hope 

her sister would be found alive. But on Sunday, Choi was still clinging to hope. "I stayed up all 

night praying for her," said Choi, her voice barely audible. Choi said her sister, Iris Choi, 50, 

was a hospital caregiver in Langley; The Vancouver Sun (2017), written in regards to the five 

snowshoer’s deaths. 

 

The winter of 2008-2009 saw 19 snowmobiler avalanche related fatalities (Avalanche 

Canada1, n.d) and caused the British Columbia government to establish a Death Review Panel to 

better understand these tragic events and make recommendations to avoid another such deadly 

winter. Unfortunately, since then snowmobilers have become the most frequent avalanche victim 

in Canada and the USA (Avalanche Canada2, n.d.; Baker, 2013; Colorado Avalanche 

Information Center, n.d.). Over the course of this study (2015-2016) there were seven 

snowmobiler avalanche fatalities in the North Rockies alone (Figure 1). 

The British Columbia Coroner Death Review Panel was comprised of avalanche 

professionals, adventure tourism academics, professional guides and recreational snowmobile 

club directors. However, there was relatively little known about mountain snowmobilers in the 

annals of academia, aside from information collected on the victims of accidents’ and this deficit 

of knowledge into mountain snowmobiling persists (Baker, 2013: Strong-Cvetich, 2014). 

Snowmobiling is a popular sport in North America (Furman, Shooter, & Schumann, 

2010) that continues to grow and morph into exciting sub-disciplines. Over 100,000 

snowmobiles were sold within North America last year, with a continued forecasted annual sales 

increase of over 10% (ISMA, 2016). Mountain Snowmobiling is a sub-discipline within the sport 
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and the focus of this academic study. When compared to backcountry skiing, relatively few 

academic researchers have contributed to the avalanche risk management literature as it relates 

specifically to mountain snowmobilers and mountain snowmobiling’s relationship with 

avalanches (Baker, 2013; Mcghan, Adler & Morris, 2012; Haegeli, Strong-Cvetich & Haider, 

2012; Murphy, 2012; Storm & Helgeson, 2014; Strong-Cvetich, 2014).  

 

Figure 1: Avalanche Canada’s North Rockies. Circles denote avalanche fatalities that occurred 
during this thesis. The localized ‘hot spots’ being: A) Torpy Mountain, one avalanche death 
January 23,2016: B) Renshaw Snowmobile Area, where five dead in one avalanche January 29, 
2016: C) Kakwa Park: D) Tumbler Ridge, one fatality February 23 2015: E) The Pine Pass: F) 
Mount Morfee. As a member of search and rescue I actively recovered two of these incidents and 
was placed on stand-by for the third.  
 
 The North Rockies   

The North Rockies region (Figure 1) is one of AC’s geo-climatic regions and at 45,164 

km2 (Storm and Helgeson 2014) is larger than the landmass of Switzerland. The majority of 

recreationalists in the North Rockies are snowmobilers (Storm & Helgeson, 2014), although 

there is a small, yet avid backcountry ski touring population and an increasing number of 
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backcountry snowshoers as well (Storm & Helgeson, 2014). The North Rockies is a large area 

with an acknowledged shortage of professional level avalanche hazard information to form a 

daily avalanche bulletin, or even a precise weekly avalanche forecast (Storm & Helgeson, 2014). 

As such, the North Rockies functions well as a living lab, or a scientific independent variable, to 

compare, what works here and move to regions with a daily avalanche bulletins provided by AC 

(Storm & Helgeson, 2014).  

The North Rockies accounted for ~ 10% of BC avalanche fatalities, from 2008-2014 

(Storm & Helgeson, 2014). The region designated by AC as the North Rockies is one of the few 

mountainous areas in Western Canada that does not receive a daily avalanche bulletin. In lieu of 

a daily avalanche bulletin, this region receives a weekly avalanche synopsis (Figure 2). This 

weekly report is uploaded online on Thursdays and covers information on weather, weather 

forecasts, suspected avalanche conditions and any known avalanche occurrences. AC forecasters, 

who prepare the weekly avalanche report, express frustration with their perception of the 

restricted value in providing a weekly regional conditions summary for an area the size of 

Switzerland (Storm & Helgeson, 2014). 
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Figure 2. An example of AC’s weekly avalanche synopsis for the North Rockies Regions for the 
week of January 15, 2015. Please note the fourth line in regards to traveling in the mountains. 
Taken from Avalanche Canada 2015 Online at: https://www.avalanche.ca/map/forecasts/north-
rockies 
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Storm and Helgeson (2014) reported that many recreationalists in the North Rockies do 

not consult the AC avalanche report as part of their pre-trip planning. Avalanche  

Canada believes the lack of viewership may be, in part, because the weekly bulletin is too 

generic or that users lack the necessary understanding and avalanche education to use the bulletin 

(Storm & Helgeson, 2014). Another explanation for the lack of use is that some recreationalists 

consider a weekly update too infrequent to be locally relevant (Baker, 2013; Murphy, 2012) or 

too quickly outdated because of changing mountain weather and subsequent snowpack stability 

change (Canadian Avalanche Center, 2013). 

Strong-Cvetich's dissertation entitled ‘Mountain Snowmobilers and Avalanches: An 

Examination of Precautionary Behavior’ (2014) is, to date, the only empirical avalanche data set 

regarding snowmobilers in BC and Canada. However, this study does not investigate the North 

Rockies region, instead focusing primarily upon regions where there was a daily avalanche 

bulletin provided by AC. There is a critical need to repeat aspects of Strong-Cvetich’s (2014) 

study in the North Rockies Region for purposes of comparison. The North Rockies data can be 

used to increase comprehension of avalanche education and the degree to which the AC bulletin 

affects the local snowmobiling community. Does more information lead to a more informed user 

group? Is AC communication strategy engage the mountain snowmobile community? Better 

understanding the influence that the avalanche bulletin has on the snowmobiling community may 

help AC facilitate mountain snowmobiler-avalanche education, anticipate snowmobiler’s needs 

and generate a safer future in a rapidly growing sport. 

The demographics of BC mountain snowmobiling found by Strong-Cvetich, (2014) were 

a mean age of intercept surveyed individuals to be 34 years old. The gender ratio of mountain 
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snowmobilers was 88% male to 12% female (Strong-Cvetich, 2014). The majority of mountain 

snowmobilers in BC hailed from Alberta, followed by BC then Saskatchewan and subsequently 

the United Sates (Strong-Cvetich, 2014). The median range of rider experience was three to five 

years and had five to fifteen days of riding per season (Strong-Cvetich, 2014). Strong- Cvetich’s 

(2014) concluded that 40% of mountain snowmobilers had some form of avalanche training 

equal to, or greater than, that of an Avalanche Skill Training level 1 (AST 1). Worth noting as 

well, though there are approximately 7,000 people who complete their two day AST 1 course 

each year, only 10% of these students are snowmobilers (Storm, 2016).  

In regards to avalanche safety, Strong-Cvetich’s (2014) found that 67% of participants 

checked the relevant Canadian Avalanche Center (CAC) avalanche bulletin. There were 87% of 

mountain snowmobilers who carried avalanche transceivers, 96% carried avalanche shovels and 

86% carried avalanche probes (Strong-Cvetich, 2014). Balloon packs, or airbags, which were 

still a ‘newer’ addition to avalanche rescue equipment quiver, introduced a few years prior to 

2014, were seen to be used by 35% of participants. Of snowmobilers asked, 25% of surveyed 

had been involved in an avalanche, either being caught personally, or witnessed a riding partner 

being caught in an avalanche (Strong-Cvetich, 2014). 

Strong-Cvetich (2014) and Murphy (2012) suggest that formal avalanche training is the 

most important factor in affecting snowmobiler’s avalanche safety behaviors. Snowmobilers who 

had formal avalanche training such as an AST 1 or AST 2, were more likely to read and 

comprehend an avalanche bulletin, cancel or postpone snowmobiling trips due to avalanche 

concerns and ride/test small slopes prior to heading into bigger less forgiving avalanche terrain 

(Murphy, 2012; Strong-Cvetich, 2014).  Snowmobilers with formal avalanche training viewed 

avalanche avoidance as a matter of skill, not luck, and had a general higher perception of 

avalanche safety (Murphy, 2012; Strong-Cvetich, 2014). 
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When snowmobilers had access to an avalanche bulletin and made use of it, Strong-

Cvetich, (2014) found that these bulletin users had a higher degree of avalanche awareness. 

Those regular avalanche bulletin users were more apt to carry avalanche safety gear (transceiver, 

probe and shovel) and had a better mental image of the snowpack stability prior to entering the 

mountains (Murphy, 2012; Strong-Cvetich, 2014). Regular avalanche bulletin users had better 

avalanche judgment and were also more likely to change location or cancel a snowmobiling trip 

because of avalanche concerns, thus potentially avoiding complex avalanche problems and 

dangers altogether (Strong-Cvetich, 2014). 

Strong-Cvetich, (2014) also noted that snowmobilers are similarly prone to fall into 

heuristic traps as proposed by McCammon (2004). Here Strong-Cvetich, (2014) found 

snowmobilers are just as likely to be motivated by the ‘scarcity’ heuristic (to ride deep untracked 

powder before anyone else) and the ‘familiarity’ heuristic trap, where riders with years of 

experience in a given area felt more confident to avoid avalanche accidents and were more 

confident in their own ability.  

Alternatively, Baker (2013) published one of the first qualitative studies of mountain 

snowmobilers in Western Canada, entitled “Backcountry Snowmobilers’ Risk Perception, 

Avalanche Related Information Seeking Behaviors, Preparedness and Decision Making Process”. 

Baker (2013) used a snowball methodology interviewing several mountain snowmobilers and 

found that mountain snowmobilers were more likely to enjoy scenic views and spending time 

with friends and family than to snowmobile for the sake of an adrenaline rush. This finding goes 

against popular assumptions and stereotypes that make out the mountain snowmobiling 

community to be a bunch of rednecks and yahoos (Murphy, 2012), juxtaposing Strong-Cvetich 

(2014), where snowmobilers appeared to revel in the excitement aspect of the experience while 

enjoying the backcountry. Murphy (2012) found that the snowmobilers were very friendly, 
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helpful and excited to participate in research that would promote better understanding of the 

mountain snowmobile community. Baker (2013) noted that motivation to spend time with 

friends or family and enjoy the mountain environment led to more conservative risk making 

decisions when riding in avalanche terrain.  

One of Baker’s (2013) research questions was to examine how snowmobilers seek out 

information regarding avalanche risk and what barriers affect this process. In her dissertation, 

Baker (2013) broke down informational sources as either ‘formal’ or ‘informal’ information, 

concluding that formal information was information gained by a classical-style education system 

with knowledge passing linearly from teacher to student (i.e., AST courses). Informal 

information sources were considered to be family, friends, social networks and media (Baker, 

2013).  Baker (2013) learnt that snowmobilers appeared to rely equally on both sources of 

information, weighing formal (Avalanche Canada) information greater than informal (online 

forums, (CBC News, 2016) and locals) sources. AC appeared to give the snowmobilers’ in 

Baker’s (2013) study their macro view of the snow and avalanche stability conditions, where a 

micro understanding of the snowpack was formed from discussions with locals and snowmobile 

clubs’ members collecting fees at staging areas. Baker (2013) found this to be especially true 

when information in an area was thought to be “inadequate”; that any information approach is 

‘better’ than no information. As such, both participants and Baker (2013) recommended that 

more localized avalanche bulletins be produced for more areas, though there was recognition of 

funding and other regional difficulties that AC faces.  

Another factor that is sometimes associated with the formal and informal education 

systems is that of the null information or null curriculum. Null curriculum is defined here as 

what has not been taught or what is left out of the avalanche curriculum. Here the null 

information might be the limited amount of academic research that has gone into the study of 
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mountain snowmobiling in regards to avalanche safety (Baker, 2013; Strong-Cvetich, 2014). It 

might also be that mountain snowmobiling is still considered an outsider sport or “othered” 

(Brons, 2015) – not unlike the poor image of snowboarding in the past (CBC Media 2016; 

Murphy, 2012). When discussing “disrespectful” snowboarders circa 1989-1990, ski patrollers 

stated “[t]hey cause nothing but problems!... They are quite uncooperative.  Some of them have 

had a little bit to drink. They are smart-alecs… That they are endangering the public and 

themselves”.  In comparison, the multi-media release from AC in 2016 of the ‘Rescue at Cherry 

Bowl’ (Avalanche Canada, 2016) accident where the incident highlights the luck and skill of 

skiers caught in an avalanche. There is no mention of snowmobilers in the Cherry Bowl accident 

media release, because none were involved, however, there was also not an equivalent media 

release for snowmobilers that conveyed the same positive image of skill and expertise. Given 

that mountain snowmobilers disproportionately make up the majority of avalanche fatalities 

(Avalanche Canada2, n.d.; Baker, 2013; Colorado Avalanche Information Center, n.d.), this lack 

of recognition of the snowmobiling community may be thought of as an example of null 

curriculum (Mcghan, Adler & Morris, 2012).   

Null curriculum is worth noting because as Eisner (1985) argued, what is not taught may 

be as educationally significant as what is taught: “…because ignorance is simply not a neutral 

void; it has an important effect on the kind of options one is able to consider, the alternatives one 

can examine, and the perspectives from which one can view a situation or problem (1985, p. 97)”. 

Alternatively, Murphy (2012) unwittingly summarizes the effects of a null curriculum upon the 

mountain snowmobiler community.  Murphy’s’ (2012) thesis entitled ‘Exploring Opportunities 

for Snowmobiler Avalanche Education’ similarly mentions many of the misconceptions and 

stereotypes that affect mountain snowmobiling’s image.  Murphy noted that:  
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While misperceptions about snowmobilers may not be directly impacting the avalanche 
fatality rates of snowmobilers, it does affect the perceptions, intentions and aims of 
people working towards the provision of better education programs. If the community’s 
culture is misconstrued, and a real understanding of it is not valued by people developing 
avalanche education programs, they may have difficulty interpreting the needs of the 
community. By framing the community in a manner that is accurate, education efforts 
can more effectively embrace this nature and the needs of snowmobilers. (2012, p.14) 
 
Thus, I felt it was important to add a third circle entitled null curriculum to the Venn 

diagram of avalanche safety that was included within Baker’s (2013) study of formal and 

informal curriculum (Figure 3).  

 

Figure 3. Originally a two circle Venn diagram from Baker's dissertation, I have included the 
Null Curriculum as an aspect of the Avalanche information gathering process. Note, informal 
information source also included ‘word of mouth’, local stories, discussion at the bar and gossip.  

 

Baker’s (2013) research also showed a strong tendency among interviewed mountain 

snowmobilers to engage in positive peer pressure to ensure group members were equipped with 

avalanche safety equipment and knew how to use avalanche rescue gear. 

Participants within Baker’s (2013) study also showed a potential optimistic bias towards 

avalanches not affecting them. Although avalanches happen, and the snowmobilers that were 
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interviewed by Baker (2013) understood the serious nature and injuries inflicted by avalanches, 

they believed they were safer than other backcountry snowmobilers. The optimistic bias here is 

defined as a bias, or unrealistic optimism, that is used to describe a tendency in some individuals 

to think that they are less at risk than others being exposed to a similar risk or environment 

(Harris & Hahn, 2011). The optimistic bias may have been a concern within Baker’s (2013) 

study, as the optimistic bias finding may have been imparted because the majority of participants 

in the study had some form of avalanche training and education and were selected through a 

snowball methodology (Baker, 2013). However, as Baker (2013) pointed out, there is a need to 

educate people of this optimistic bias found within the snowmobiler community. As these 

findings, or optimistic bias are likely rooted in the poor learning environment that the winter 

backcountry represents, to be discussed later, and therefore its maybe assumed that Bakers 

(2013) optimistic bias may be universal within mountain snowmobiling culture.  

The optimistic bias that Baker (2013) noticed within her snowmobiler study shares 

similarities with McCammon’s (2002) concept of the commitment heuristic.  McCammon (2002) 

defines the commitment heuristic as the belief that a behavior is correct to the extent that it is 

consistent with a prior commitment already made and is deeply rooted with our world, belief and 

attitudes. Simply put, since when we have decided to recreate in avalanche terrain, we may 

believe ourselves able to manage the risk associated with the dangers.   

Parallels may be draw between the optimistic bias and commitment heuristic concepts, 

however, the addition of a third term, the anchoring bias links these three categorical thoughts 

together (to be discussed in greater detail, page 30).  

Murphy’s (2012) thesis highlighted the benefits seen among the snowmobiler community 

from formal avalanche education. The AST program produces snowmobilers who are, as 

Murphy put it, “attentive” riders (Murphy, 2012). Murphy (2012) defines these attentive 
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snowmobilers as those who have formal avalanche training, more days of experience 

snowmobiling, are respectful and cautious of avalanches, look for opportunities for education, 

feel that avalanche transceivers are important, let avalanche hazards impact their riding choices, 

look to understand terrain and follow safer riding practices (Murphy, 2012, p. 19).   

As Murphy (2012, p.19) noted there were also “heedless” snowmobilers with no formal 

avalanche education, fewer days of experience, scared of, or ignoring, the possibilities of 

avalanches, unaware of educational efforts, feeling that airbags were more important than 

avalanche transceivers, and who let avalanche hazards rarely, if ever, affected their riding 

location and choices. These “headless” (Murphy, 2012, p.19) snowmobiler also had 

misconceptions about avalanche terrain and safety and either had been involved in an avalanche 

or simply avoided avalanche terrain altogether (Murphy, 2012).  The simple distinction between 

these ‘attentive’ and ‘heedless’ snowmobilers (Murphy, 2012) was education, specifically the 

completion of the AST 1.  

Murphy’s (2012) dissertation shares McCammon’s (2005) findings that education, in so 

much as informing individuals, is rarely enough to produce change. McCammon (2005) cited 

many examples of failed anti-drug campaigns and other youth and public health messages that 

have cost taxpayers billions with little or no impact and noted that embarrassingly teen drug use 

increased in some instances (McCammon, 2005). Murphy (2012) acknowledges that 

snowmobilers are at least aware of avalanches in the backcountry and typically carry the three 

avalanche essentials (i.e., probe, shovel and avalanche transceiver). Murphy (2012) 

recommended that more action be taken and hands-on involvement be employed by AC to create 

the changes that are needed to be made to promote snowmobiler avalanche education and that 

AC’s continued re-messaging of avalanche awareness was no longer effective in engaging the 

mountain snowmobiling community.  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 28 

Strong-Cvetich’s (2014) work noted that there was a seemingly high use of avalanche 

airbags. While Murphy (2012) also found this to be true, it was the ‘heedless’ user group that felt 

airbags were most important. The airbag units represented an instantaneous way for the mountain 

snowmobilers to feel safer, and were similar to putting on a seatbelt or wearing a helmet. 

Murphy (2012) felt that this purchase clearly highlights the snowmobilers’ desires for better 

avalanche safety even if those desires were ill directed, without a prior formal avalanche 

education.  

By demanding [avalanche] awareness, people are provided with an easy way out. They 
[the snowmobilers] have a transceiver, probe and shovel, like [avalanche] awareness 
promotes, and many have even purchased the extra measure of an avalanche airbag; 
however, people are not aware of the value that education would provide them, possibly 
over and above all of their avalanche gear. A few years ago, when proper avalanche gear 
was not commonplace, awareness may have been the best message. Now the bar needs to 
be raised… (Murphy, 2012, p. 22) 
 

Murphy (2012) suggests that knowledge must be attainable and yet keep pace with the 

snowmobile communities’ understandings and awareness of avalanches so that snowmobilers are 

continually engaged. As new avalanche safety gear arrives on the market and subsequently 

becomes more affordable mountain snowmobilers may purchase this gear to be safer, however, 

having the gear and staying save are two different things.  

Murphy (2012) related the learning and education of snowmobilers back towards 

curriculum design and development. The majority of mountain snowmobilers have a college 

education or trade (Baker, 2013; Murphy, 2012; Strong-Cvetich, 2014) where the style and 

learning curriculum is based upon experiential learning and apprenticeship (Stewart-Patterson & 

Hanke, 2016B), an alternative term is called a ‘curriculum of place’ (Murphy, 2012). Here it may 

be worth drawing another circle over Baker’s (2013) Venn diagram to be inclusive of ‘place’ or 

the environment in which the education occurs (Figure 4).   
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Figure 4. An adaptation of snowmobiler curriculum design from Baker’s (2013) original Venn 
diagram, to include Murphy’s (2013) curriculum of place. Curriculum of place is the 
environment in which the education occurs and is as important as the education itself (Murphy, 
2012). 
 

Murphy (2012) suggested that snowmobilers should build their own curriculum in to 

every aspect of snowmobiling as it would allow for more value and respect towards avalanche 

safety and education. Such was the focus of Hanke and Stewart-Patterson’s (2016a, 2016b) 

presentations at the International Snow Stability Workshop (ISSW) in Breckenridge Colorado.  

The corollary of this then would be a snowmobiler-centric avalanche bulletin.  

Mountain Snowmobilers the Avalanche Bulletin and Social Factors  

What of the snowmobiler interaction with the avalanche bulletin? As avalanche education 

and the ‘avalanche bulletin go hand-in-hand’ (Throttle Decisions DVD, 2013. Chapter 2. 
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education, educare, literally means bring forth. Where the word communication is rooted in 

Latin, comminicationen, and literally refers to make common. The term ‘bulletin’, is defined, by 

the Canadian English Dictionary, as a short official report, statement or announcement (Collins, 

2008). A working definition of an avalanche bulletin in terms of education and communication 

may then be: an official announcement intended to make snow stability concerns common to all, 

bringing forth snowpack and avalanche hazards and giving guidance in terms of safe 

backcountry travel.  

Noble laureate Herbert Simon’s (1978) work concluded that decision-making 

organizations are strongly influenced by the structure and norms of the organization. We may 

consider this influence to be the fingerprint, or character, of an organization. To give an example, 

we cannot think of Fox News without acknowledging its conservative influence; alternatively, 

The Guardian newspaper in the UK is known for its left leaning views and stories. Similarly, AC 

will have a fingerprint of its structure, beliefs and norms that affects their avalanche bulletin.  

Approximately 30% of AC employees and directors recreate either as part time 

snowmobilers or mountain snowmobiling as a full-time vocation (Avalanche Canada
a
, 2016). 

Therefore it is assumed the rest, ~70% of the AC forecasters come from a skier background, and 

thus, there may be an affective tendency to craft the avalanche bulletin and describe the 

avalanche concerns from a skier-centric approach. The structures and norms within any 

organization can lead to a groupthink dynamic and therefore it is also possible that the highly 

cohesive forecasting team may stray into the realm of ‘groupthink’. Unfortunately, “[g]roups that 

suffer from groupthink believe in the inherent rightness` of their position, do not properly 

analyze information and ignore counter information” (Knighton, 2004, p. 328). 

An avalanche bulletin, like other NGO risk communication and educational tools, is a 

balance between empirical science and socio-behavioural science (Leiss, 2004; McCammon, 
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2004). Leiss (2004) suggests that for every dollar spent on risk assessment and understanding 

that an equal amount be spent on the socio-behavioural aspects that increase public engagement, 

buy-in (termed ‘action’ by Murphy, (2012)) and understanding of the risk and surrounding issues. 

However, a brief review of the International Snow Stability Workshop (ISSW) proceedings from 

2016 show that there is a greater aptitude for avalanche risk assessment than the socio-

behavioural aspects of avalanches and winter travel (ISSW Proceedings, 2016). Despite its 

importance, it is less common to see the socio-behavioural sciences with regards to avalanches 

and avalanche safety (Murphy, 2012). Improved hazard forecasting does not solve the problem 

that snowmobilers and skiers rely on heuristics and biases within their decision-making (Baker, 

2013; Furman et al., 2010; McCammon, 2004).  

The term anchoring bias, as used by Knighton (2004) and originally described by 

Tversky and Kahneman (1974), seems tethered to two similar terms, Baker’s (2013) optimistic 

bias and McCammon’s commitment heuristic.  Anchoring within this paper is defined as 

previous information, decisions and outcomes that form a pattern that will inform an individual’s 

future decisions (Knighton, 2004); i.e., if something worked out once it will likely work again. 

Although these three terms are different and describe events that are independent of each other, 

the fact remains that each term, acts synergistically together in what I’ve term called a ‘tethered 

feedback’. This is similar to the concept of climate change, where there is understanding in the 

concept, however, the reality is tethered to our current actions or in-actions and anecdotal 

evidence of the weather. When in the backcountry recreating in avalanche terrain, we are 

tethered to our past decisions and the results that occurred, both positive and negative. As you 

will read, the backcountry is an environment with potentially confusing feedback informing an 

individual’s decision and choices. A skier's, or snowmobiler’s perception of a good decision (for 

riding a line that gave great riding and did not avalanche) may in fact be more likely to have 
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been a result that was “most likely is just a consequence of luck” (Kristensen, Genswein, & 

Atkins, 2008. p. 5).  Thus what (s)he had perceived as great skill and conquest maybe nothing 

more than luck without knowledge or skill and therefore reinforce not needing further avalanche 

education. The first term, or the tether, is the anchoring bias formed in part because a 

snowmobiler’s actions were deemed “safe” simply by the fact they returned home from a 

previous snowmobiling trip. Thus, the snowmobiler forms a perception that it must have been 

their skill and abilities that kept them safe, not happenstance and the odds being in their favour 

on that day, for where and how they rode, perpetuating a potential for the second tether, the 

optimistic bias of a snowmobiler’s abilities and skill and safety. These previous events in tandem 

with an increased sense of security led to the third tether, the commitment heuristic trap.  

A heuristic is simply a rule of thumb for a quick, cognitive-shortcut in the decision 

making process. These heuristics work well for everyday life, like buying a tomato or crossing 

the street, but place backcountry recreationalists in trouble when it comes to avalanche hazard 

management (McCammon, 2004).  McCammon (2004) discusses six heuristics traps, namely 

familiarity, consistency, acceptance, the expert halo, social facilitation, and scarcity.  The 

commitment heuristic trap states that people are unwilling to change their plans due to high 

hazards because they have committed to the activity, whether because of meticulous planning, or 

simply because of when they have time off to get out into the mountains.  However, the 

commitment heuristic trap is likely affected by previous perceived skills and experiences in the 

mountains in which no avalanche or incidents occurred.  Thus the tethered feedback occurred in 

part because of extraneous information that forms many backcountry users experiences.  

Strong-Cvetich (2014) reported that 30-50% of mountain snowmobilers will not cancel 

their backcountry trip due to avalanche concerns expressed in an avalanche bulletin. These 

snowmobilers who are unwilling to deviate from their original plan fall into the commitment 
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heuristic bias (Furman et al., 2010; McCammon, 2004). The unwillingness to change and remain 

consistent, or anchored, in their belief alters these snowmobilers’ perceptions of safe riding 

(Knighton, R. J. 2004; Simon, 1978). Even though the avalanche hazard may be elevated, these 

snowmobilers feel that with their training or lack thereof, rescue equipment and knowledge of 

the area, they will be safe (Baker, 2013; Furman et al., 2010; Knighton, 2004; McCammon, 

2004).  Fortunately, 95% of the time these snowmobilers will return home safe (Tremper, 2013) 

as nothing bad happened. However, this builds a greater false confidence in their ability to avoid 

avalanches with each accident free excursion. 

The mountain-avalanche environment has been deemed a ‘wicked learning environment’, 

as there are irrelevant feedback loops to learn with exacting consequences (Stewart-Patterson, 

2014). As the snowpack may be generally stable ~95% of the time and provides non-event 

feedback which can be misconstrued as positive reinforcement, even when poor judgment, poor 

decision making and poor travel habits were made (Baker, 2013; Hogarth et al., 1991; Strong-

Cvetich, 2014; Tremper, 2013). Leiss (2004) suggests that there is “a fundamental and 

permanent divide between the way risk assessment experts present risk information, on the one 

hand, and the way in which most members of the public think about risk issues” (p. 402). With 

that in mind, this study aims to explore the balance between the risk assessment (i.e., avalanche 

forecast) through the North Rockies snowmobilers’ interactions with the AC’s product.  

Snowmobiling and Environmental Education for Environmentalists  

Should snowmobiling be supported, encouraged and studied, especially in a time where 

the reduction of atmospheric carbon is deemed so essential for our future? As atmospheric 

carbon surpasses 400 ppm (McGee, 2015), why is it important to facilitate motorized adventure 

activities? In their classic book Donaldson and Donaldson (1958) wrote, that “outdoor education 

is education in, about, and for the outdoors” (p.17). This remains the most widely cited and 
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commonly recognized definition of outdoor education (Plummer, 2009). Therefore, any 

interaction in wilderness may be a powerful catalyst to invoke environmental education and 

concern for environmental well-being. Let me explain.  

The Latin root of education, educare, literally means bring forth, thus, outdoor education 

may simply be stated as bring forth the outdoors (i.e., the natural world). With that in mind, 

snowmobiles are but a simple tool that brings forth access to the natural world, and all the 

positive benefits that may be derived from these outdoor environments. Carolan (2009), in 

discussing outdoor pursuits, suggested that each activity “is but one… entry point out of many 

that allows us to feel the flesh of nature against our own” (p. 13). As such, snowmobiling is but 

one entry point into, about, and for the environment.  

Snowmobiling can be seen as a way to gain perspective on our place in the world, 

because it allows the environment to teach (Lewis, 2000), the “[m]ountains emerge as arenas for 

education” (Beedie, 2009, p. 28). The environment gives the snowmobiler an “education of 

attention” (Ingold, 2000, p. 146) and may teach the rider how to better respect the world in which 

they live. From the respect gained from these outdoor experiences riders may begin to see the 

wilderness from a different perspective and gain reasons to value it, furthering environmentalism 

(Ryan, 2002; Krein, 2007).   

However, to facilitate such personal growth, and to build a connection to the world, 

people must first understand how to recreate safely, and without fear (Murphy, 2012). Instead of 

fearing avalanches and the mountains, a respect must be shown for the natural world 

snowmobilers enter. Snowmobilers who respect the mountains gain respect for the environment 

and subsequently may become ambassadors for both their sport and the environment in which 

the sport takes place, an environment (or place) which may include the use of electrical 

motorized transport to reduce carbon emissions. 
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What I have deemed ‘respect’ may in measure be termed, ‘recreation specialization’ 

(Ditton, Loomis, & Choi, 1992). Recreation specialization is a concept from the outdoor 

recreation and tourism academic management field and is defined by a continuum in recreational 

behaviours from the beginner generalist to specific, seasoned recreationalist, given increased 

activity skill and engagement (Ditton, Loomis, & Choi, 1992). With greater recreational 

specialization comes greater advocacy for environmental stewardship for the region where the 

activity takes place (Ditton, Loomis, & Choi, 1992). Ditton, Loomis and Choi (1992) suggest 

that as recreationalists progress in their given recreational activity, they begin to “have a stake in 

its continuance, and as a result have an interest in maintaining the necessary resources [of their 

recreational environments]” (p. 38). One-way to increase this respect and recreation 

specialization is to have daily, accurate avalanche bulletins to increase safety. This, in turn, 

facilitates the educational self-discovery process of recreating in the mountains.  

When faced with the question as to whether or not mountain snowmobiling should be 

studied, my answer is a resounding yes, because I contend that increased human interactions with 

our environment can lead to greater personal environmental awareness and stewardship. To 

speak to a larger truth, if academics and NGOs cannot find in-roads to make snowmobilers more 

concerned about their personal safety in terms of avalanches, then how will these same 

institutions champion the more abstract idea that is climate change?  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 36 

Chapter Four: Methodology 

 

“For every complicated (avalanche) problem, there is a solution that is simple, neat and 

wrong” an old Canadian Mountain Holiday (CMH) quote from a guide spoken at the 

ISSW 2016. 

 

The North Rockies snowmobile community was chosen for this study because it 

represents the largest backcountry user group found in the AC region entitled the North Rockies.  

As well, the mountain snowmobiling group is the easiest to conduct a large-scale parking lot 

survey on, as they gather in several parking lot locations. Furthermore, because of the difference 

found between online and intercept1 in Strong-Cvetich’s (2014) study, this work also focused on 

intercept or parking lot surveys.  

Strong-Cvetich (2014) conducted an intercept survey in snowmobile parking lots, 

followed by an online questionnaire. He found that participants who responded online, via 

computer based Internet connections were typically more committed to avalanche safety and 

avalanche education. However, many of the online respondents were also members of a 

snowmobile club (Strong- Cvetich, 2014), form a ‘recreation specialization’ (Ditton, Loomis, & 

Choi, 1992) and therefore likely have taken on a greater interest in their sport. Due to this 

differentiation between online and intercept respondents, this study will focus singularly on 

intercept or parking lot surveying.  

                                                

1 “Intercept survey” - Although Strong-Cvetich’s (2014. p.35), never, defines what is meant by an incept 
survey.  Robson Research stated it as a survey conducted in person and in public online at, http://www.robinson-
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The study aims to describe the demographics, safety habits, terrain choices and rescue 

equipment that snowmobilers carry into the North Rockies. Data collected will be compared with 

Strong-Cvetich's (2014) study of BC snowmobilers, which focused on regions that have daily 

avalanche bulletins. This information from the North Rockies group will allow for a comparison 

of the efficacy of AC avalanche bulletins within BC. 

 

Figure 5.  The North Rockies region as defined by Avalanche Canada. The Area is greater than 
the landmass of Switzerland.  Pinpoints correlate with parking lot locations used for survey 
implementation.  A = Torpy Mountain. B= Renshaw snowmobile area, McBride. C= Kakwa 
Park. D= Core Lodge area, Tumbler Ridge. E= Pine Pass Bijoux riding area. F= Old Friend in 
the Pine Pass 

Participants 

The North Rockies snowmobile participants for this study were English speaking, over 

the age of 19 and were actively snowmobiling on the days I conducted the survey. Conducted 

throughout the winter of 2016, I aimed to include 200 – 250 participants in my study (less if 



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 38 

there were poor winter conditions, rains and/or extremely cold weather or other factors that 

might limit access to participants) in my study. 

Survey Design 

To date Strong-Cvetich’s (2014) study is the most current and thorough research on 

mountain snowmobiling in Western Canada. When developing his parking lot and online 

surveys, Strong-Cvetich (2014) took into account 14 years (1997-2011) of snowmobiler 

avalanche accidents, coroner reports, RCMP investigations and discussions with avalanche 

professionals when developing his parking lot and online survey.  For my thesis I used Strong-

Cvetich’s (2014) parking lot survey as a starting template, and then built upon Strong-Cvetich’s 

survey with several additional questions (Appendix A). 

The additional questions in my survey were adopted from correspondence with Dr. Pascal 

Haegeli of Avisualanche Consulting, as well as from studies by Strong-Cvetich (2014), 

McCammon (2005) and Furman, Shooter and Schuman (2010).   

Survey Implementation  

The objective of the survey was to gather a sample of mountain snowmobilers in the 

North Rockies. Hence a ‘convenience sampling’, or ‘intercept survey’ method was employed, 

where I talked to all snowmobilers arriving at the parking lot and asked them, individually, to 

conduct the survey (Northey, Tepperman, & Albanese, 2013; Robson, 2011; Strong-Cvetich, 

2014). The survey was provided at snowmobile staging areas (parking lots at trailheads) in seven 

popular snowmobile areas encompassing the totality of the North Rockies (Storm & Helgeson, 

2014). The seven popular snowmobile locations are (Fig. 4): The Pine Pass (i.e., Bejoux trail and 

Old Friend), Tumbler Ridge (i.e., Core-lodge area), Kakwa Snowmobile Area, Torpy Range, 

McBride, Renshaw Snowmobile Area and Mackenzie. (The other three locations were not 

sampled, as they are less popular and more difficult to access). These snowmobile locations 
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provide a range of snowmobiling opportunities for both beginner and expert snowmobilers to 

recreate in avalanche terrain.  

I administered the surveys at each location on weekends at the beginning of the day 

(08:00-11:00) while snowmobilers were unloading their sleds. The majority of snowmobilers 

arrived prior to 11:00 am, so some sledders may have been missed if they arrived later in the day 

after. The cut off in time for surveying was important to ensure my personal safety, both in the 

field and on long highway drives (4+ hours). Snowmobilers over the age of 19 were politely 

asked to participate in the study and were informed of the research’s purpose to gather 

information on snowmobilers’ behaviours and avalanche awareness whilst riding in the 

mountains. If they agreed, a Consent Form was signed and a copy of the pen and paper-based 

survey was given to them. The survey took approximately five to seven minutes to complete. 

Once participants completed the survey, I added the data to a spreadsheet and stored it in a 

portable file marked with the dates and locations to be correlated later with the field observation 

data. No incentives were offered to participants who completed the survey. I simply thanked 

them for their time.  

Strong-Cvetich (2014) was able to have multiple surveys completed at multiple locations 

being conducted at the same time for the same day. However, I worked alone and therefore could 

not develop the larger data-picture that Strong-Cvetich (2014) was able to collect. My data may 

have also been affected by weather and snow conditions because warm, rainy winter could result 

in fewer snowmobilers out in the mountains and dictated whether it was even safe for me to 

travel in the mountains. Such information was not further broken down into data, however, to 

correlate with results.  However, as the North Rockies see 10% of the annual avalanche fatalities 

and Strong-Cvetich (2014) collected 1,031 surveys, a sample size that is 20% (n= ~200) the size 

of Strong-Cvetich’s (2014) can be considered to be sufficient. A sample size of ~260 is 
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sufficient for a 6.1% margin of error, with a 95% confidence level for a population of 100,000. 

(i.e., X±6.1% of snowmobilers in the Northern BC area use avalanche warning bulletins, 19 

times out of 20.).  

Field Data and Observations  

When possible, I gathered daily weather and snow pit data, stability tests and signs of 

avalanche activity and recorded the data in a logbook to provide a snapshot of snowpack 

conditions on a given day at a given location. These data were digitized and charted as graphical 

representations of the snowpack and snow stability (Appendix B). Furthermore, when possible, 

snowmobiler riding habits were noted in the field and observations such as locations of 

highmarks, whether other snow pits were dug in the area, the size of groups of snowmobilers that 

were highmarking a slope simultaneously, as well as proximity of snowmobiler groups to 

avalanche runout paths were also included in the field notes. The intent was to provide 

qualitative information to add depth (Barnes, & Vidgen, 2006; Robson, 2011) to the quantitative 

data obtained from the surveys. Taken together with the physical snow pit data, the field 

observations made it possible to gauge whether or not riders were tailoring their riding to the 

conditions.  

Analysis of Survey Data 

As per the stated research goals, once a baseline set of data was established for the North 

Rockies snowmobile community, an inference analysis of proportions from the North Rockies 

and Strong-Cvetich's (2014) was conducted.  The analysis consisted of a comparison of my 

quantitative data with Strong-Cvetich's (2014) data through the use of a z-test. The data included 

the mean age of survey participants, where they were from, prevalence of avalanche equipment 

and safety gear, experience measured by years riding, avalanche incident experience, degree of 

avalanche awareness and education etc. This information allowed comparisons between my 
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findings for the North Rockies and those gathered by Strong-Cvetich's (2014) for the southern, 

data-rich snowmobile regions.  

None quantitative survey information was obtained through the use of a Likert-Type 

Survey (LTS) statement. In the survey the response to the LTS section were used in forming 

comparisons to see the influence of avalanche education on rider decisions and habits. Such as, 

from appendix A. whether “I feel it’s just the luck of the draw that someone gets buried in an 

avalanche: It does not matter how much avalanche education I have, avalanches are something 

that I have no control over.” Answered in a scale from one through seven, where one represents 

an activity that the participant ‘never’ (or, strongly disagree) engages in and seven is an activity 

that ‘always’ (or, strongly agrees) occurs.  That was then correlated in a Spearman rant 

correlation matrix with other LTS questions.  Other LTS results were also graphically 

represented as a bar graph to showcase the spread of North Rockies snowmobiler’s engagement 

in ordinal activities.  
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Chapter Five: Results 

 

“’Everyone thinks their way is the best’ says Don Hourihan, a longtime ICAR2 delegate 

from the U.S. “’We do it this way because this is the way Fritz did it.’ Well, where’s 

Fritz? “’He’s dead’.” (O’Neil, 2015).  

 

The Survey data were tabulated so that results from the North Rockies information could 

be compared to Strong-Cvetich's (2014) data. A z-test (Moore, McCabe & Craig, 2009) was used 

to determine whether the two sample populations’ proportions differed statistically, within a 95% 

confidence interval. Otherwise, a z-test was used to determine the difference of two means given 

a 95% confidence interval. 

Demographics  

 The mean age of surveyed participants of the North Rockies was 37 (n=167, SD =12.83) 

and 94% (247 of 263) of snowmobilers surveyed were male. Both results are statistically 

significant (i.e. different) when compared to Strong-Cvetich’s (2014) ‘southerly’ regions where 

the mean age was 34 (n= 1,002 and SD = 10.33) and 88% (880 of 1,002) of riders were male 

(Strong-Cvetich, 2014).  

The majority of North Rockies snowmobilers hailed from the province of Alberta, 

followed by BC, Saskatchewan and other locations (Quebec) (Figure 5). All snowmobilers 

surveyed in the North Rockies were from Canada. When compared to Strong-Cvetich (2014), 

there was a statistically significant difference between the two sampled populations of 

                                                

2  ICAR. International Commission for Alpine Rescue  
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snowmobilers. More North Rockies snowmobilers lived in and came from locations around BC. 

A comparison of the North Rockies and Strong-Cvetich’s (2014) more ‘southerly’ snowmobile 

locations can be seen in Figure 6.  

 

Figure 6: The proportion (or percentage) of Snowmobilers originating locations. Comparing 
North Rockies to Strong-Cvetich (2014) ‘southern’ study locations. 
 

 The education level attained by North Rockies snowmobilers is seen in Figure 7. Nearly a 

third (55 of 162) of North Rockies snowmobilers had attained a Trade Certificate, where slightly 

less than a third had finished their high school diploma (49 of 162) and nearly half, 46% (75 of 

162 ) had obtained some post-secondary education, which included some post-secondary, a 

completed university degree, and or, graduate studies. Five percent of respondents did not 

complete a high school diploma (9 of 162) and 9% of snowmobilers did not answer the question.  
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Figure 7. The highest level of education attained by North Rockies snowmobilers (n=177). 
Survey question number 17, ‘What is your highest level of education completed?’. 
 

 Strong-Cvetich’s (2014) only had an educational section within his online survey. 

Education levels of southern snowmobiler’s through Strong-Cvetich’s online results were that 

45% of individuals had attained a Trade Certificate or diploma.  

A positive correlation was found in the North Rockies snowmobiling community 

between those who reported having children and increased avalanche education. The number of 

North Rockies snowmobilers who were parents was 57% (102 of 177). The percentage of these 

snowmobilers who had taken some form of avalanche education, greater than, or equal to, an 

AST 1, was found to be 54% (55 of 102). Alternatively, the proportion of North Rockies 

snowmobilers, without children, who had completed an AST 1 avalanche course, or greater was 

30% (23 of 75). Comparing the results between these two groups indicated that there was a 

significant difference between the number of North Rockies snowmobilers with children who 

had attained some form of avalanche education and those without children who had obtaining a 

9 

49 
55 

49 

18 

8 

15 

Less than 
High school  

High School 
Diploma  

Trade Some Post 
Secondary  

University  Graduate 
Studies  

No Response  

N
um

be
r 

of
 M

ou
nt

ai
n 

Sn
ow

m
ob

ile
rs

  North Rockies Mountain Snowmobilers Highest Education Attained  



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN 45 

similar level of avalanche training. The results highlight some correlation between having 

children and attaining avalanche education.  

Riding Experience 

On average snowmobile groups riding in the North Rockies, numbered five riders per 

snowmobiling group (SD =2.28). The North Rockies snowmobilers had a median riding 

experience of six to nine years (13%, or 37 of 276) and rode between 5 to 15 days (42%, 117 of 

279) per season. The riding experiences reported by the North Rockies sample population and 

the ‘southern’ sample population in Strong-Cvetich’s (2014) study were the same with each 

reporting 5 to15 days per season, however, the North Rockies mountain snowmobilers reported 

more years of experience than their southern counterparts, three to five years of median riding 

experience.  

There was no statistical significant finding between the two snowmobile groups in terms 

of their snowmobile club membership rates. Snowmobile club membership was 34% (95 of 280) 

for the North Rockies and 33% (300 of 996) for the southern group. Therefore, the data suggest 

that North Rockies Mountain snowmobilers and Strong-Cvetich’s (2014) ‘southern’ 

snowmobilers were approximately equal in their enrollment in snowmobile clubs.  

All the surveys took place in recreational areas with at least a ‘Simple’ avalanche terrain 

rating. (As there is no rating for terrain less than simple avalanche terrain, or non-avalanche 

terrain (Stewart-Patterson & Hanke, 2016a). Only 68% (193 of 282) of mountain snowmobilers 

recognized that they were entering into areas that contained avalanche terrain. The results 

indicated that 26% (74 of 282) of surveyed snowmobilers were either unaware or uneducated 

that they were entering avalanche terrain. There were fifteen participants who did not complete 

this question.  
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 In terms of avalanche involvement in the North Rockies, 22% (62 of 280) of mountain 

snowmobilers had either witnessed or been caught in an avalanche. When these numbers were 

compared to Strong-Cvetich’s (2014) data on snowmobiler avalanche involvement of 25% (224 

of 900), there was no statistical significant difference between the two groups.  Both the North 

Rockies snowmobilers and Cvetich’s (2014) ‘southern’ snowmobilers were equally likely to 

have been involved in an avalanche whether as witness or through active actual experience.   

The Avalanche involvement data for the North Rockies sample group was then further 

broken down into three more categories (Figure 8): those snowmobilers who reported being 

personally caught in an avalanche, riders who reported having had a riding partner involved in an 

avalanche, and those who reported witnessing a third party being involved in an avalanche. 

These subcategories of avalanche involvement for the North Rockies group broke down as 

follows: 4.5% (13 of 279) had been personally caught in an avalanche, 11.5% of snowmobilers 

(32 of 279) had a riding partner who had been caught in an avalanche and only 3% (9 of 279) of 

North Rockies snowmobilers reported having witnessed a third party caught in an avalanche. 

 

 Figure 8. Proportion of respondents who have either personally been caught, witnessed a 
riding partner caught, or come across a third party involved in an avalanche. 

Personal 
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Avalanche Education and Awareness 

Strong-Cvetich (2014) defined avalanche education as snowmobilers who had at least 

taken an Avalanche Skills Training 1 (AST 1) or greater. Within the participants in the North 

Rockies group, 34.4% (97 of 281) had taken at least an AST 1. This was equivalent (statistically) 

to Strong-Cvetich’s (2014) southern snowmobiler group where 40% of mountain snowmobilers 

had taken their AST 1 or more. There was no statistical difference found between the two-

snowmobiling cohorts.  

 

 

 

 

 

 

 

Figure 9. Percentages of North Rockies mountain snowmobiler’s highest level of avalanche 
education attained. 
 

The range of North Rockies avalanche education is seen in Figure 9, where the level of 

avalanche education has been broken into several increments: no avalanche training 52.5% (148  

of 281), training in the form of a free evening lecture 13.5% (39 of 281), the AST1 24.5% (69 of 

281), companion rescue course 3% (8 of 281), AST 2 was 2% (6 of 281), the professional 
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avalanche operations course (ITP) Level 1 was 3% (8 of 281) and professional avalanche 

operational (ITP) level 2 course 1% (3 of 281).  

Mountain snowmobilers in the North Rockies reported sourcing their information in 

regards to avalanches and snowpack stability from many different sources. Figure 10 highlights 

some of the sources that North Rockies snowmobilers seek out prior to snowmobiling. North 

Rockies snowmobilers viewed on average 2.5 different sources of information before departing 

into the backcountry.  

The important information sources used by the North Rockies snowmobilers were 

reported to be: Avalanche Canada 21% (147 of 699), friends 20% (142 of 699), Facebook® 15% 

(104 of 699), locals 11% (76 of 699), Snowmobile Clubs 11% (75 of 699), Snowmobile Forums 

9.8% (68 of 699), Trailhead signage 6.2% (44 of 699), Family 4.5% (33 of 699), and YouTube® 

1.5% (10 of 699).   Note, that 57% of the North Rockies snowmobiler’s viewed the AC 

avalanche synopsis prior to riding, however, this viewership only equated to 21% of the total 

information sources that snowmobilers had available.  
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Figure 10. Information sources viewed by North Rockies snowmobilers to become informed of 
current snowpack stability. On average a North Rockies snowmobiler views 2.5 different sources 
prior to heading out to the mountains. 
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Avalanche Equipment  

 Ninety percent (254 of 282), of the surveyed North Rockies snowmobilers carried 

avalanche shovels. When compared to Strong-Cvetich’s (2014) result of 96% (974 of 1,019), the 

two groups are found to be statistically different. Further investigation into the use of avalanche 

shovels in the North Rockies mountain snowmobiling groups (Figure 11) found that 1% of 

groups rode without shovels, 4% of groups only had a few avalanche shovels among them, in 9% 

of groups the majority (more than half) of riders rode with shovels, while 62% of groups 

reported that all riders had shovels and 0.5% of respondents did not know whether their riding 

partners had an avalanche shovel or not. A total of 25.5% of survey respondents did not answer 

the question.  

 

Figure 11. Avalanche shovel usage amongst North Rockies snowmobile groups.  

The use of avalanche transceivers in the North Rockies was 87% (246 of 282). This 

number was identical to Strong-Cvetich’s (2014) result of 87% (890 of 1,019). The difference 

between the two groups was not statistically significant. Therefore, the usage of avalanche 
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transceivers may be proposed to be equal amongst the North Rockies and Strong-Cvetich’s 

(2014) ‘southern’ mountain snowmobiler groups.  

 Figure 12 further refines the range of transceiver usage among (or by) North Rockies 

snowmobilers. Although 20% of respondents did not answer the question, 2% of group 

respondents did not carry avalanche transceivers, 3.5% had a few avalanche transceivers within 

the group, there were some groups where 7.5% of respondents thought that the majority of riders 

wore an avalanche transceiver, 65% of snowmobiler respondents rode in groups where everyone 

wore an avalanche transceiver and 0.7% of respondents did not know whether their riding 

partners had an avalanche transceiver or not.  

 

Figure 12. Avalanche transceiver usage in the North Rockies snowmobile groups. 

The use of avalanche probes in the North Rockies group was 76% (215 of 282) and was 

lower than Strong-Cvetich (2014) results of 86% (879 of 1,019) a statistically significant 

difference in the reported between the two groups.  The North Rockies snowmobiler groups that 

were surveyed, 29.5% made no response to the question, while 9% of the groups had no probes, 
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while 7% of respondents reported that few people in the group had a probe and 10% reported 

that the majority of members had a probe and 53.5% reported that everyone in their group had a 

probe. 3% of respondents surveyed did not know whether their group members had an avalanche 

probe.  

The overall picture for snowmobile groups in the North Rockies reporting to carrying all 

three-avalanche essentials (i.e., a shovel, probe and transceiver) was 60%. This was much lower 

than the 88% figure reported by Strong-Cvetich’s (2014) (or an observed 80%).  

Use of balloon packs, or air bags, by riders in the North Rockies group was 46%.  (A 

balloon pack, or typically know as an air bag is a safety device built into a backcountry 

backpacks, so that if a rider is caught in an avalanche he, or she, pulls a cord, filling an air bag 

attached to the backpack thus keeping the rider on top of the avalanche, or at least closer to the 

surface.) This represents a 130% increase in the number of air bags as compared to Strong-

Cvetich (2014) study. The differences reported use of balloon packs, or air bags were found to be 

statistically significant (different) between the two North and South. The North Rockies 

snowmobiler was reported to use a greater number of avalanche air bags than their southern 

counterparts in a study several years earlier.  

 The use of air bags among North Rockies snowmobiler respondents was reported 

to following to be: 32% of snowmobilers did not respond to the question, 14% of respondents 

did not have an air bag or balloon pack, 21% had a few air bag users within their responding 

group, while 14% of respondents said that the majority of riders in their group had balloon packs, 

16% of respondents reported that in their groups all riders wore air bags and 1% of responding 

riders did not know if their partners had an airbag. 

The use of GPS devices was similar between the North Rockies and southern 

snowmobile groups. North Rockies snowmobilers individually reported carrying a GPS device 
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32% of the time. When compared to Strong-Cvetich (2014) southern group where individuals 

reported riding with GPS units 33% of the time. This result was not found to be statistically 

different. 

The use of a Spot device, InReach, or other GPS emergency location device was reported 

by 24% of the North Rockies group (55 of the 225 completed responses). Satellite phones were 

reported in 15% (29 of 190) of individuals riding within their groups that rode in the North 

Rockies region. The number of snowmobilers (as individuals) riding with their cellphones was 

reported to be 57% (162 of 282) of the North Rockies respondents.   

The Avalung3 was worn by 1.4% (2 of 142) of riders. Other safety gear like first aids kits 

was reportedly found to be carried by 47% (132 of 282) of individuals. North Rockies 

snowmobilers who carried overnight gear were reported to be 40% (112 of 278). Individuals in 

the North Rockies who carried a map were reported at 21% (41of 189) and included a compass 

35% (79 of 226) as part of their riding equipment. More than half of all riders rode with tools to 

repair a snowmobile at 56% (160 of 282).   

Avalanche Culture and Awareness 

A Likert-Type Survey (LTS) based questionnaire was used to shed light on snowmobiler 

avalanche behaviours, Heuristics and Biases (H & B) and avalanche safety practices in the North 

Rockies. The following LTS items (Tables 1 through 4, that depict graphs) were devised to 

determine if North Rockies snowmobilers were taking basic safety practices into mind when 

heading out in the backcountry.  A Spearman ranted correlation matrix was created to showcase 

how each trait effected the other habits and H & B.  

                                                

3 An Avalung is a snorkel like device that is attached to the backpack and a charcoal filter, if a rider is 
caught in an avalanche he, or she, must place the bite stick in their mouth and only exhale into the Avalung. Thus 
reducing the risk of being killed by carbon dioxide poisoning. 
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Table 1. LTS Question 1. Mountain snowmobilers’ Propensities for Poor Avalanche Safety. Note, 
these statements were included to determine whether or not North Rockies snowmobilers’ 
behaviors fell within Murphy’s (2012) ‘heedless’ or ‘attentive’. Scaled on 1 equaling never, or 
strongly disagree, too 7 which equated with always or strongly agree category.  

 

Table 1 was designed to investigate poor backcountry travel habits. The North Rockies 

average LTS score for enjoying beers while out snowmobiling was 60% and the mode  = 7 

(median = 4). Whilst there was a significant portion of the population that said they never drank 

when snowmobiling, there was unfortunately a large segment of the population that always drank. 

In my field observations report (Appendix B), there are many snowmobilers who drink alcoholic 

beverages while driving to the snowmobiler staging area and subsequently drink throughout their 

day of snowmobiling. Another important to field note, snowmobilers who answered this question 

did not shy away from the fact that they were drinking in public and instead answered the 

question seemingly with a sense of pride. As alcohol consumption was found to be factor in 20% 

of snowmobiler fatalities by Boyd, Haegeli, Shuster and Butt (2009); this statement was included 

in the Strong-Cvetich study (2014) and subsequently added to the LTS questionnaire.  
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Other poor travel habits in Table 1 included high-marking in competition with a 

snowmobiling partner, where the average LTS score was 55%, the mode = 1 (median = 4), 

trending towards the never category.  Suggesting whilst people are high-marking their 

snowmobiles there is a reported trend away from such activity, or an understanding that it is a 

risky activity.  

The act of simply following someone who knows what they are doing, was seen to have a 

mode = 1 (median = 4) trending towards the never category. There is a potential trend away from 

the expert heuristic trap.  

The final graph with the LTS table was in regards to mountain snowmobilers who did not 

think about avalanches when they rode, reflecting an ignorance is bliss attitude. The results 

showed that North Rockies mountain snowmobilers tend to be very cognizant of avalanches 

whilst they ride with a mode =1 (median = 2). Note, there was poor correlation with this question 

when compared with other LTS questions: like North Rockies Snowmobilers willingness to pay 

for a daily avalanche bulletin: cancelling trips because of dangerous avalanche conditions and 

drinking alcoholic beverages.  
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Table 2. LTS Question 2. Based upon Avalanche awareness and literacy, designed to determine 
whether the snowmobilers were safe, or had ‘attentive’ Murphy’s (2012) riding habits.   

 

Table 2 was designed to represent some of the safest, ‘best’, or as Murphy (2012) 

described as ‘attentive’ backcountry travel habits, usually taught through some form of formal 
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avalanche education (AST 1). Good travel habits like: digging a snow profile to aid in hazard 

assessment, knowing what the avalanche danger rating is and practicing with your avalanche 

transceiver so that you are proficient in its use, are all good travel habits that are generally taught 

in the AST 1.  

Table 2 highlights that on average the LTS majority, 72% of North Rockies mountain 

snowmobilers have a desire for more snow stability and avalanche information for their region. 

This was seen when the average LTS was taken for the question, ‘I would be willing to pay for a 

daily avalanche bulletin’ scored 72%, with a mode = 7 (median = 6).  

From my field observation notes (Appendix B), I only observed evidence of two snow 

pits that had been dug. However, snowmobiling takes place in a large geographical area, and 

therefore I may have missed other snow pits that were dug. The LTS results for the North 

Rockies snowmobilers stopping to dig snowpits had a mode = 4 (median = 4) which suggests 

that North Rockies snowmobilers are not taking the time to dig a snow pit to understand the 

snowpack stability and conditions but some recognize it’s importance.  A snow pit gives a profile 

of the snowpack and allows a snowmobiler to perform tests to determine the stability of the snow 

within the snowpack, the likelihood of an avalanche on similar slopes, digging a snow pit gives a 

snowmobiler important, hands-on information and is vital in regions where information is 

lacking.   

Two other important findings were that more than two thirds of North Rockies 

snowmobilers would be willing to cancel a trip if avalanche conditions were too dangerous. 

When avalanche dangers were deemed too high the North Rockies mountain snowmobilers mode 

= 7 (median = 5) towards the almost always spectrum. Here, there was a moderate correlation, r-

value of 31%, towards paying for a daily avalanche bulletin and North Rockies mountain 

snowmobilers’ willingness to cancel trip due to high avalanche hazards. 
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North Rockies Mountain snowmobilers also took the time to test each other’s transceivers 

prior to leaving the snowmobile staging area.  The reported mode = 7 (median = 5), trending 

towards the always category of checking avalanches transceivers and batteries prior to leaving 

the parking lot. Both of these traits recognize the importance of avalanche safety and likely fall 

within the ‘attentive’ ridership spoken to by Murphy (2012). Also, there was a strong correlation 

here for North Rockies snowmobilers who A) wore an avalanche transceiver, at R = 62%, and B) 

those snowmobilers who engaged in a safety ‘tailgate’ meeting prior to departing the staging area, 

with a R = 40% correlation. The mode = 7 (median = 4) for the North Rockies snowmobilers to 

have a safety ‘tailgate’ meeting suggest whilst many North Rockies snowmobiles discuss a 

safety plan there is still room to improve.    
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Table 3. LTS Question 3. The intent was to better understand the heuristics and biases of the 
North Rockies Snowmobile community.  

 
 

Table 3 was intended to bring into the discussion the decision-making criteria or general 

“rules” (heuristics) and biases that North Rockies snowmobilers apply to their behaviors. 

Snowmobilers may base their choices on folklore, or widely accepted truths.  For example, 
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although riding after a big snowstorm and in powder is fantastic, it does represent a likely 

avalanche-cycle and thus a greater likelihood of triggering an avalanche. Therefore, riding after a 

storm or in deeper snow requires greater safety considerations. It is important to note that on 

average nearly two thirds of North Rockies LTS respondents try to get into the mountains to ride 

after a substantial amount of snowfall, when avalanches are more likely to occur.   

An average LTS score of 75% North Rockies respondents reported they would help a 

friend out on a slope. Although a poorly worded question, this is a concerning factor and is 

something taught against in the AST course and other multi-media mountain snowmobiler 

educational sources.  The principle is to only have one person on the slope at a time, that way if 

there is an avalanche only one person will be buried, hopefully allowing unburied riding partners 

to come to the rescue.  This cannot be done if everyone is buried because everyone was on the 

slope at the same time that an avalanche released.  The question in regards to helping a ‘stuck 

friend’ on a slope had a mode of 7 (median = 6), the North Rockies mountain snowmobilers 

reportedly answered the always category to aided a friend on a slope. This potentially represents 

a new and unique to mountain snowmobilers heuristic trap.  

A caveat. This may be an issue is unique to snowmobiler’s as their machines have the 

ability to easily travel back up a slope if a friend requires, with the pull of a cord or press of a 

button. Not something common to backcountry skiers or snowboarders who must convert back to 

a touring mode prior heading back up the hill to help, a process that takes ~3-10 minutes. Our 

human ability to help a friend or another person is indeed a powerful human trait and likely a 

difficult personal value to ignore.  Thus, the common desire to help a stuck-friend may be a new 

heuristic trap not yet noted by McCammon’s (2004) work as it was focused on backcountry 

skiers and snowboarders.  
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The question regarding avalanches as just the ‘luck of the draw’ falls nicely within 

Murphy’s (2012) ‘heedless’ snowmobiler definition. Murphy (2012) found that mountain 

snowmobilers without AST training (heedless) were more prone to believe that avalanche 

avoidance was luck based. In the North Rockies snowmobiler community appears to recognize 

that luck is not a major factor in avalanche involvement, where a mode of = 1 (median = 2) was 

seen in the LTS results.  Thus North Rockies snowmobilers seem to understand that having their 

AST, or other forms of avalanche education should reduce their chances of being involved in an 

avalanche.  

The question that ‘avalanches do not occur in trees’ question also fits well with Murphy 

‘heedless’ snowmobiler’s criteria and represents a myth, or common folklore, within the 

backcountry.  (If you are able to ski, snowboard or snowmobile in the trees, the density of the 

forest is not great enough to anchor the snow from avalanching). Again, this is a concept that is 

addressed in AST courses and multi-media sources. The average LTS showed that a mode = 1 

(median = 3) of North Rockies snowmobilers understood the fallacy that avalanche do not occur 

in the trees.  

Whether a slope has one snowmobile track on it or a hundred, it still may slide 

(avalanche). Figure 13 illustrates this myth, misunderstanding or imperfect fit of McCammon’s 

(2004) social heuristic trap.  There was a strong recognition of this fallacy reported within the 

North Rockies as seen by the mode = 1 (median = 1).  
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Figure 13. An example of multiple snowmobiler tracks on a slope beside an avalanche.  
Avalanches can occur even if the slope has been tracked out. Photo credit: Greg Johnson.  

 

Seemingly, every season there is a YouTube® video or a news media release depicting a 

mountain snowmobiler out-running or out maneuvering an avalanche. Since avalanches can 

attain speeds over 200 km an hour in a few seconds (Tremper, 2013), it was this important to 

determine whether this is a commonplace fallacy that mountain snowmobilers believe. Again, 

the North Rockies snowmobilers reportedly understood this fallacy, with a mode = 1 (median = 

2) in the never or nearly never category. However, there are still a few within the North Rockies 

snowmobilers who felt confident that they would be able to outrun an avalanche. Such ignorance 

would definitely place these outlier snowmobilers within the ‘heedless’, uneducated category 

defined in Murphy’s (2012) work.
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The correlation matrix (Table 4) showed that spread of positive to negative correlations 

seen within the North Rockies snowmobile community; a score of zero showed no correlation. 

The correlation matrix aids in showcasing the general trend within the North Rockies 

snowmobiler community where there appears to be three groupings: the first group has a low risk 

tolerance and shows a higher correlation between transceiver use and checking that their groups 

transceivers were working; a second, slightly smaller group, where their attitudes to risk taking 

behaviours (e.g., consuming alcohol and high-marking their snowmobile) were higher; and a 

third harder to pin-down group of riders who were similar to those who might be included in the 

situation shown in Table 1, question about alcohol, showed a propensity for both safe and risky 

behaviors. Of note was the impact that heuristic concepts had on the North Rockies snowmobiler 

population. Here, an understanding in any of the several heuristics tested, led to a positive 

correlation or understanding of other heuristic, myths, or folklore such as snowmobiling in the 

trees was safe or that a rider could out run an avalanche on their snowmobile.  
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Discussion 

 

“If before battle, a man sharpens his spear and undergoes ritual purification (or, for that 

matter, goes to mass and cleans his rifle), he may regard the two procedures as equally 

efficacious. Indeed, they may well be so, one preparing the spear and the other himself. If we 

regard the former as more scientific, it is only because we understand metallurgy better than 

psychology.” (John Maynard-Smith, 1990, p.375) (IMR collaborative research project, 2016) 

 

The goal of this study was to improve the quantitative breadth of research based upon 

mountain snowmobilers in BC, with a primary focus on mountain snowmobilers recreating in 

Canada’s North Rockies avalanche region. Information garnered from the North Rockies allows 

for a comparison to be made of Avalanche Canada’s different public avalanche information 

systems and their efficacy and acceptance within the mountain snowmobiling community of BC.  

The effectiveness of promoting further avalanche literacy and awareness from an 

avalanche bulletin is difficult to measure as there may be little direct correlation or significant 

direct cause and effect. However, through the use of proxies found within the survey developed 

for this study such as completion of avalanche education courses (AST 1), the prevalence of 

essential avalanche equipment (i.e., probe, shovel and transceiver), snowmobilers’ decision- 

making habits, heuristics and basis found within the LTS, we can gain a better perspective on 

both mountain snowmobilers and their interactions with information provided in the current AC 

bulletin and weekly avalanche synopsis.  
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Table 5. A board comparison of the results for the study of North Rockies Snowmobilers and 
Strong-Cvetich’s (2014) study of Southern Snowmobilers 
 

Same Similar Different 
• Avalanche Education  
• Transceiver use 
• Snowmobiler club 

membership 
• Avalanche 

involvement 
• Days riding per 

season  
• GPS prevalence 

 

• The male to female 
ratio 

• Years riding in the 
mountain  

• The provincial profile 
of snowmobilers  

• Use of avalanche 
shovels 

• Use of Probes  
• Use of Airbags  
• AC Avalanche 

bulletin viewership 

 Table 5 highlights the results from this study of North Rockies snowmobilers and Strong-

Cvetich’s (2014) results for snowmobilers in the southern regions. Where the findings showed no 

statistical difference between the two groups they were grouped into the SAME category. Results 

that were statistically insignificant but showed some similarities such as in the male to female 

ratio were placed in the SIMILIAR grouping.  If the reported results showed little similarities 

between the groups, the subject would fall under the DIFFERENT column.  

The results of this North Rockies study reported here show that there were more 

similarities than differences between the two-snowmobiling groups (Table 5). These similarities 

should come as no surprise as both groups are participating in the same sport in similar mountain 

environments with access to varying avalanche informational products from the same NGO, 

Avalanche Canada.   

In light of the many similarities between the North Rockies snowmobilers and ‘southern’ 

snowmobilers in Strong-Cvetich’s (2014) study, as per research question number three, I asked 

what are the effects of reduced information from avalanche bulletins and other information in 
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the North Rockies. The increased use of air bags among the North Rockies group may be 

accounted for due to time, air bags having not been widely available and cost prohibitive at the 

time of Strong-Cvetich’s (2014) study. However, an alternative and likely answer is discussed 

later.  

Clearly the North Rockies snowmobilers wanted more frequent, better quality avalanche 

bulletin and more snow stability information. Results of the LTS showed that the average LTS 

score of 72% (nearly ¾), of North Rockies mountain snowmobilers would go so far as paying for 

a daily avalanche bulletin and Table 2, question regarding payment for daily avalanche bulletins 

mode  = 7 (median = 6) reportedly in favor of this as well. However, would more and better 

information about avalanche conditions, snow stability and access to a more frequent avalanche 

bulletin lead to a safer and more avalanche literate snowmobiling community in the North 

Rockies?  

Unfortunately not, the current communication and messaging strategy from AC does not 

seem to make a difference in avalanche awareness, literacy and AST uptake between the North 

Rockies and southern mountain snowmobilers. In the literature review, the different type of 

curriculum and information gathering styles as suggested by Murphy (2012) and Baker (2013) 

were discussed. Figure 4 showed an image of these adaptation processes and how they may work 

together. In the following analysis I will demonstrate how avalanche safety is affected by a lack 

of a formal source, and how an informal information process in combination with a null 

curriculum and the environment in which the learning takes place (or ‘curriculum of place) 

(Baker, 2013; Murphy 2012) is negatively affecting BC’s mountain snowmobiling community.  
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Formal and Informal Information  

 Baker’s (2013) results showed that formal information is given greater merit and weight 

than informal information sources, a finding that was supported by McCallum, Hammond and 

Covello (1991). Mountain snowmobilers, however, are likely to use both sources of information, 

especially in the absence of current and official formal information (Baker, 2013) as is the case 

in the North Rockies which has only a single weekly avalanche synopsis. AC has noted that there 

is a lack of information in regards to the North Rockies (Fig. 2) and that this deficit may put 

recreationalists in the area at risk (Storm & Helgeson, 2014). This was tragically the case in 

January 2016 when on the 22nd when a special avalanche warning was issued nearly provincial 

wide, but omitted the North Rockies. To restate Eisner “ignorance is simply not a neutral void” 

(1985, p.97). The first avalanche fatality of the season occurred in the Torpy Mountain range, 

North Rockies on January 23, 2016.  

North Rockies snowmobilers would be willing to pay for greater access to a formal, 

relevant hazard information and analysis, delivered in a more frequent manner, similar to a daily 

avalanche bulletin. Where more than 100 respondents suggest that they would ‘always’ be 

willing to pay for a daily avalanche bulletin, or seen within the mode = 7, or the ALWAYS 

category. The North Rockies snowmobilers’ desire for increased avalanche safety, when 

information is lacking, may have contributed to the increased usage of avalanche airbags, or 

balloon packs. Again, some of this usage must be attributed to an industry-wide increased 

adoption of new technology.  However, the shortage of avalanche information in the North 

Rockies likely accounts for a proportion of this 130% increase in avalanche airbag sales and 

usage. This seems even more likely as Murphy (2012) suggests that avalanche airbags 

represented a tangible and immediate result in increased avalanche safety, like putting on a 
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seatbelt in a car. This increased use of avalanche airbags highlights the North Rockies 

snowmobilers’ desire for increased avalanche safety, in lieu of pertinent and formal avalanche 

information from AC.  Especial in lieu of many North Rockies snowmobilers high concern for 

avalanches whilst riding mode = 1 (median = 2) (Table 1, question concerning snowmobilers 

thinking about avalanche when riding).  

There may be people who point to the low North Rockies viewership of the weekly 

avalanche synopsis as a contradiction to the results showing that the North Rockies riders want 

increased avalanche information. The North Rockies snowmobile community has a reportedly 

AC viewership rate of 57% (147 of 262), compared to their southern counterparts’ viewership of 

the daily avalanche bulletin at 67% (Strong-Cvetich, 2014). However, the AC has acknowledged 

the lack of reliable information (Figure 2 where the first line states “[t]he report was written 

using limited field data and forecasters are working with a high degree of uncertainty…”) and 

the data sparseness in the North Rockies impacts the quality of their weekly avalanche synopsis 

(Storm & Helgeson, 2014). Baker (2012) acknowledged that snowmobilers seek out information 

on perceived credibility and that people will search out information sources when there is a gap, 

or when a lack in formal knowledge is recognized.  This was seen to be the case in the North 

Rockies, with a lack of information coming from AC, the results indicate that snowmobilers are 

viewing, on average, 2.5 information sources prior to heading into the mountains for a day of 

riding. AC, alternatively to detractor’s beliefs and observations of low North Rockies viewership, 

may not face a lack of potential North Rockies viewership, but instead, AC may lack perceived 

credibility in the North Rockies region. 

The 57% viewership of the AC weekly avalanche synopsis among North Rockies 

snowmobilers was surpassed by the combined North Rockies viewership of Facebook® 



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN  69 

(presumably, ‘The North Rockies Information Share’) and snowmobile forums sites at 65% (172 

of 262). The other significant informal information sources that 67% (175 of 262) of the North 

Rockies snowmobilers made use of was provided by their friends and family. With such a high 

percentage of North Rockies snowmobilers seeking informal information from friends and 

family, they could potentially be a group that could become ambassadors and help champion the 

AC message (this will be discussed later). Even informal information from locals and 

snowmobile clubs when combined 58% (151 of 262), were seen to gain a greater viewership 

from North Rockies snowmobilers than the AC product. 

AC has briefly entertained the possibility that its North Rockies avalanche synopsis may 

lack reliable weather and snowpack information and, by default, credibility (C.A.C., 2013. Storm 

& Helgeson, 2014). AC suggested that the challenge for the North Rockies snowmobiling 

community is that “[w]hile pockets of well-informed and [avalanche] aware users exist, the 

majority of the users are relatively unaware of avalanche hazards and don’t see the value in 

avalanche training or developing avalanche safety skills” (Storm & Helgeson, 2014, p. 92). 

McCammon’s work based upon lessons avalanche educators may learn from healthcare 

campaigns, notes that NGOs may fail, and usually do fail, at changing their desired status quo 

(2004). However, these NGOs do not place the blame upon their patients, clients or targeted 

audience for not understanding their message of change. Rather the NGOs internalize the 

problems with their communicative strategies, learn from that and move on with a new approach 

to their messaging. Yet, even pushing the proverbial boulder of information ever further up the 

hill, these NGOs are not condemned to fail, like Sisyphus in the Greek legend, and can create 

enough positive change to make a difference. 
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Furthermore, it appears that the North Rockies and Strong-Cvetich’s (2014) ‘southern’ 

mountain snowmobilers have more in common than not, therefore the blame, while directed at 

North Rockies snowmobilers, should likely be directed at the entire mountain snowmobile 

community. This ‘othering4’ of mountain snowmobilers was similarly seen in another winter 

recreationalist group in the early 1990s, when snowboarding was becoming ever more present on 

ski hills (CBC News, 2016) and in how the safety organization at the time (ski patrol) distanced 

themselves from snowboarders who were deemed to be the problem. The dialogue in the video 

(CBC News, 2016) effectively demonstrates how internal structural norms and biases shape an 

organization and the product produced by said organization, as previously mentioned by Noble 

laureate Herbert Simon (1978) earlier in this paper. However, within the video it is the 

skier/snowboarder experience took place in the early 1990’s, now snowboarding is common 

place, this paper now highlights an apparent skier avalanche bulletin over a snowmobiler friendly 

product.  

The North Rockies snowmobile community has a way to go in becoming more avalanche 

literate and increase the number of completed AST students, 34% of North Rockies 

snowmobilers either have taken their AST 1, or a greater level of training.  The number of these 

avalanche trained mountain snowmobilers when compared to Strong-Cvetich’s (2014) southern 

daily avalanche bulletin counterparts, were found not to be statistically different. As well, 

significant and approximately equal proportions of both snowmobiler groups having reported 

personally experience in avalanche accidents. Nearly a quarter of all mountain snowmobilers in 

                                                

4  The term ‘othering’; A term and concept first introduced by De Beauvoir’s (1949), based upon a 
reductive form of labeling a person, or group of people to a subordinate social category, thereby excluding the 
person(s) from the normative social group (Brons, 2015).  
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the province, whether in the North Rockies at 23% or Strong-Cvetich’s (2014) southern 

snowmobilers at 25%, have been personally caught or involved in an avalanche. Suggesting that 

neither group is significantly more trained than the other and subsequently avoiding avalanches 

because of said training. 

Two thirds of North Rockies riders reported that they would be willing to, or have, 

cancelled a snowmobiling trip because of a high avalanche danger or when a special avalanche 

advisory was put in place. This is on par with Strong-Cvetich’s (2014) ‘southern’ snowmobiler 

population. Both the ‘southern’ snowmobiler population and the North Rockies snowmobiler 

community have areas in need of improvement. However, they are increasingly using the 

avalanche bulletin and the information provided in it. Snowmobilers understand that, as said in 

Throttle Decisions (2013), the avalanche bulletin is not a green light, nor does it tell you to stay 

home. However, based on the ‘restricted value’ (noted on page 17), of the ‘limited information’ 

(seen in Figure 2) and the low credibility that the North Rockies avalanche synopsis has, the AC 

product is not the formal education source that it should be. And a missed opportunity. 

Formal information sources, like AC and their daily avalanche bulletin, clearly do not fall 

upon deaf ears and have the potential to save lives. In the North Rockies increasing the 

avalanche bulletin from a weekly synopsis to a bi-weekly synopsis or even a daily avalanche 

bulletin, would have the potential to positively influence the mountain snowmobiler community.  

Null Curriculum  

 A Null curriculum is defined as what has been omitted from the formal education system. 

To restate Eisner (1985) “…because ignorance is simply not a neutral void; it has an important 

effect on the kind of options one is able to consider, the alternatives one can examine, and the 

perspectives from which one can view a situation or problem” (p. 97). Unfortunately, the effects 
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of the null curriculum were potentially seen in a most exacting form when AC was unable to 

produce a special avalanche advisory on January 22, 2016, because of the absence of snow 

stability information. One of the few information sources for AC on the region was from a 

Summit Avalanche Consulting post regarding the North Rockies snow stability January 18, 2016 

(Summit Avalanche Consulting, 2016), cautioning people recreating because of poor snow 

stability. However, there are other areas where the concept of a null curriculum may warrant 

further discussion.  

Murphy (2012) and McCammon (2004) brought up how messaging and re-messaging can 

reduce the effectiveness of the NGO’s voice. “[I]f the goal of avalanche education is to reduce 

death by changing the way people behave in avalanche terrain, an information-only approach 

seems unlikely to be successful” (McCammon, 2004, p. 495). Information only campaigns to 

change behavior are notoriously ineffective unless they move from information into powerful 

affective (emotional) messages. As people who still smoke or use drugs, etc. are not lacking 

information. McCammon (2004) not only questions the effectiveness of avalanche bulletins and 

other informational sources, he also questions the content and delivery method or role of 

avalanche skills training. For the moment, I shall just focus upon the information aspect.  

“[T]he bar needs to be raised” ((Murphy, 2012, p. 22), in regards to avalanche 

information and messaging. In 2012 when Murphy (2012) published her dissertation simply 

restating avalanche awareness slogans such as, ‘get the gear and get the training, check the 

avalanche forecast’ were no longer found to be good enough. Yet, style of messaging still 

persists today (Stewart-Patterson & Hanke, 2016a). In the previous two decades when only 55% 

of all backcountry recreationalists were fully equipped with avalanche transceivers, the 

messaging to ‘get the gear and get the training’ was likely more effective and appropriate.  
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The message to ‘get the gear’ has been taken up by mountain snowmobilers (Stewart-

Patterson & Hanke, 2016a).  The gear represents simply the “elementary precautions (p.5)” 

Kristensen, Genswein and Atkins (2008). Currently, the ‘southern mountain snowmobilers’ 

community has a reported 88% (Strong-Cvetich, 2014) of all snowmobilers using all three pieces 

of essential avalanche equipment (i.e., probe, shovel and avalanche transceiver). However, this 

number decreases to 80% if parking lot surveys alone are used. The North Rockies has a 60% 

total usage of all three avalanche essentials in their mountain snowmobiling community. To rely 

on past messaging and continually restated messaging is not only an “easy way out” (Murphy, 

2012, p. 22), it is likely, old, tired, ineffective, glossed over and, in effect, null. It is simply too 

easy to gloss over information (Figure 14) and the way the information is presented or not, is 

directly attributable to the null curriculum. 

 

 

 

 

 

 

 

 

Figure 14. Did you read it wrong the first time? Here is an example of reader engagement, we are 
often so bombarded with messages that simple misread and presume our correctness until 
otherwise noted. Image from public source: https://www.pinterest.ca/pin/33636328445816287/  
 

Instead, Murphy (2012) acknowledges that avalanche information must keep pace with 

the mountain snowmobiling community’s level of avalanche literacy and understanding. 
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Although one could spend a great amount of time discussing what is not, (i.e., the null 

curriculum), what follows are some potential examples of what could be included. These 

examples were based upon my results of the North Rockies and how information could be better 

incorporated into avalanche information systems. The LTS results for the North Rockies 

snowmobilers revealed that 75% of the time, they would be willing to place more than one 

person on a slope to help a friend who was stuck. Another result was that nearly half of all 

mountain snowmobilers thought that in poor or dangerous avalanche conditions’, riding in the 

trees was a safer alternative (median =3). What’s more as seen in the correlation matrix (Table 4) 

these attitudes positively correlate, so that a person who believes or one practice will believe the 

other alternative safe option as well. Both of these are discussed in in formal AST training, 

however, if the avalanche bulletin or synopsis provided a safety tip or a video up front discussing 

the content, this might increase the engagement in the product and further reduce the belief in 

these myths and heuristic traps.  

Another potential example can be seen in the finding that two out of three of North 

Rockies snowmobilers felt confident that they could find a buried riding partner in an avalanche 

in 15 minutes or less, mode = 4 (median = 5). In the North Rockies, 10.5% of mountain 

snowmobilers still ride with an older analog style transceiver (Ortovox F1 and S.O.S F1-ND). 

When the B.C.A. Tracker 1 avalanche transceiver is included, the number of these older style 

avalanche transceivers still in use in the North Rockies jumps to 49%. The average age of 

avalanche transceivers within the North Rockies was found to be three years (SD = 3.12). Nearly 

half of the North Rockies snowmobilers were found to be using older, outdated and slower 

processing avalanche transceivers. There is also an increased chance that these older avalanche 

transceivers have damage to the antenna, further reducing their effective range and function.   
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Reminding mountain snowmobilers about the importance of replacing their older 

avalanche transceivers, could perhaps be done as a safety tip in the weekly avalanche synopsis, 

or by use of a video to showcase the speed of finding a buried transceiver with a new digital 

avalanche transceiver versus an older analog avalanche transceiver. Alternatively even having 

snowmobilers’ video themselves challenging friends with older analog avalanche transceivers to 

race others with newer transceivers.  These videos could be uploaded onto a social medium site 

to encourage engagement and a hands-on approach to learning about avalanche safety tools. 

There would seem to be an opportunity to further reduce the use of older analog-style 

transceivers and increase the use of avalanche transceivers above the 87% mark.  

Although not a preferred option, some of these older models could be given to the other 

13% of snowmobilers (friends) who do not wear a transceiver of any type. Such an approach 

would be better than using avalanche cord or nothing at all.  

Engaging mountain snowmobilers, or any recreationalist, this way (creating videos, photo 

contests etc…) challenges them to think and be hands-on (Murphy, 2012; Stewart-Patterson & 

Hanke, 2016a) and could create a challenging and rewarding learning experience (Dieman-

Yauman, Oppenheimer & Vaughan, 2010). A challenge that forces users to engage is sometimes 

known as ‘disfluency’ (Dieman-Yauman, Oppenheimer & Vaughan, 2010), a concept that 

suggests making topics slightly more difficult to learn aids in the subjects’ retention (i.e., 

snowmobilers making a video of an old vs. new avalanche in a transceiver race). “Did you 

misread Figure 14? Or, did you have to go back and pay more attention to the text?” Through the 

addition of safety, tips, videos or challenges laid out to the backcountry recreational community, 

the weekly avalanche synopsis or the daily avalanche bulletin, might engage more people and 

thus the AC product could better be seen and not be muted or nulled.  
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Another aspect of the null curriculum worth touching upon, is that the avalanche bulletin 

and messaging should not be directed at snowmobilers alone. Both the North Rockies and 

‘southern’ snowmobilers were seen to have a massive gender imbalance. With this in mind, 

where is the messaging for families, friends, wives and girlfriends? Even children attending 

school should be included so that they may challenge their fathers’, brothers’ or uncles’ 

understanding of the snowpack or have safety tips on avalanche safety gear and travel advice 

(Williams, 2011). The North Rockies snowmobiler community asks advice from their friends 

and family more often than they go to AC for formal avalanche information. Gender balance 

aside, AC is missing an opportunity to engage with the other half of the population that does not 

go into the backcountry but knows someone who does (and may influences their decisions).  

The Environment or Curriculum of Place 

	  Mountain snowmobilers use the winter backcountry environment differently than skiers 

and snowboarders. For one, skiers and snowboarders cannot highmark, a potentially very risky 

activity in which more than half of the North Rockies snowmobilers participate. Nor can 

backcountry skiers and snowboarders access the magnitude of terrain that mountain 

snowmobilers can, as “mountain riders (snowmobilers) can travel through more terrain than a cat 

ski guide and almost as much as a Heli ski guide” (Stewart-Patterson & Hanke, 2016a).  In the 

past three years, there have been five snowmobiler avalanche fatalities within simple or simple 

verging on challenging avalanche terrain (Stewart-Patterson & Hanke, 2016a). Alternatively, 

there were no fatalities with skiers caught in avalanches in simple avalanche terrain during a 

similar time period (2011-2015). Furthermore, there were no skier fatalities in simple avalanche 

terrain from 1997-2007 (Jamieson, et al., Avalanche Accidents in Canada, 2010). With few very 

exceptions, skiers generally do not get killed in simple avalanche terrain.  
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AC may consider reevaluating their messaging to non-skier/snowboarder user groups like 

mountain snowmobilers, snowshoers and tobogganers – all of whom have had fatal avalanche 

involvements in simple avalanche terrain. Stewart-Patterson and Hanke (2016b) even go so far as 

to suggest a simpler than ‘simple’ terrain designation be used. AC currently uses three avalanche 

terrain exposure scales (ATES) to denote varying degrees of backcountry hazards and avalanche 

risk from simple, to challenging, to complex. What Stewart-Patterson and Hanke (2016b) suggest 

is that the simple category in the ATES rating system be broken into two further categories – 

‘non-avalanche terrain’ and then simple avalanche terrain. This fourth ATES rating would not, 

likely be used for backcountry skier/snowboarders, but rather, recognize the environment and 

terrain used by snowmobilers, cross-country skiers and snowshoers. The non-avalanche terrain 

would potentially be defined as (Stewart-Patterson & Hanke (2016b)): slope angles – less than 

20°: slope shape – uniform, forest density – mixed trees and open terrain, no terrain traps: 

avalanche frequency – 1:100 size ≥1 avalanche:  route options – numerous, with no avalanche 

exposure time: and, no glaciation. 

This addition to the ATES would likely increase avalanche awareness for an entire level 

for  beginner winter backcountry recreationalists, affording the recreationalist an even safer 

option. The fourth rating level would also acknowledge skill rather than luck, as 66% of North 

Rockies snowmobilers try to ride after significant snowfalls (30 cm+), when an avalanche cycle 

is more likely. This fourth ATES non-avalanche terrain rating would allow snowmobilers to 

follow a checklist, or skill set and avoid avalanches, thus bettering their understanding that it is 

skill and not luck that reduces avalanche accidents. The impact of this non-avalanche ATES 

rating might further reduce North Rockies snowmobilers’ LTS result were 40% of snowmobilers 

still adhered to the ‘heedless’ myth, that avalanche occurrence and fatalities are a matter of luck.  
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 Verging upon null curriculum again, is the suggestion made by (Stewart-Patterson & 

Hanke, 2016a) to develop better practices to educate and inform snowmobilers. Approximately 

33% of North Rockies snowmobilers have a trade, a finding similar to Strong-Cvetich’s (2014) 

research and approximately another 33% of snowmobilers have a high school diploma. Here, 

Stewart-Patterson and Hanke (2016a) recommended that educators follow instructional 

techniques laid out by trades and industry training. One such recommendation was the ‘use of 

media and state of the art technologies along with leading practices (p.1108)’.  

While the creation of a video is by no means state of the art, a weekly video to go along 

with and explain the avalanche synopsis, the snowpack and current avalanche observations and 

concerns would go a long way in engaging and educating the North Rockies and mountain 

snowmobile community as a whole. 5.5% of North Rockies snowmobilers did not complete their 

high school diploma and another 8.5% that did not answer the question on my survey. (People 

are often embarrassed to admit not having completed high school or having dropped out of 

college programs). If alternative forms of media were used in conjunction with an avalanche 

bulletin or weekly avalanche synopsis, it would provide people who are intimidated by a written 

page of avalanche terminology with another way to learn and become aware of avalanche 

information.  

In addition, if such videos existed, there would be the potential for a holistic transfer of 

information from the formal source (AC, or other organizations) creating the content, to the 

mountain snowmobilers and their informal friends and family sources. For instance, the media 

could be uploaded onto social media platforms, thus filling a null curriculum void. Where 

available mountain snowmobilers may gain access to this information in real-time, viewing, 
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uploading and interacting with information in the backcountry (though this final step of cellular 

communication may be a long while coming in the North Rockies).  

There are many ways of presenting information and learning subjects. Historically, 

curriculum has been thought of as audio, visual or kinesthetic learning styles. Why should an 

avalanche bulletin be pigeon holed into one category?  
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Conclusion 

 

“Moving in nature demands that we engage and develop the virtue of phronesis5, which 

means we know what it is in the environment that we must attend to and then act.” 

(Atherton, 2007. p.47).  

 

Avalanche Canada 

The lack of weather and snowpack information and daily hazard forecasts for the North 

Rockies has a perceived negative impact upon the credibility of the AC weekly avalanche 

synopsis. After the first couple of days, the information becomes ‘stale’. This, in turn, negatively 

impacts the North Rockies snowmobile community. The North Rockies snowmobilers have 

levels of training similar to their ‘southern’ counterparts as seen in Strong-Cvetich’s (2014) 

study. Given information, a high avalanche danger rating or a special avalanche advisory, 

approximately 70% of North Rockies snowmobilers would, or have, cancelled their plans to go 

snowmobiling.  

More raw data is becoming available in the North Rockies with more remote weather 

stations being installed and the increased use of the Mountain Information Network (MIN). A 

recommendation to make to AC would be to increase the North Rockies weekly avalanche 

                                                

5  Phronesis, A Greek Word, here defined as a type of wisdom, or a way of 

knowing, associated with practical knowledge and having the ability to know how and why to act 

virtuously.  
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synopsis, to a bi-weekly avalanche synopsis, with improved messaging (i.e., an explanatory 

video or safety tips in the North Rockies region may lead to greater viewership and credibility of 

the AC product.  

If funding is a concern, a potential solution could be found in the cancellation of a mid-

week daily avalanche bulletin from another region? A 14% reduction of funds and information 

from a single daily avalanche bulletin region would go a long way towards a 100% increase, or 

bi-weekly avalanche synopsis in North Rockies.  

Another finding was that if avalanche education and the avalanche bulletin go hand-in-

hand, as per the Throttle Decisions video (2013), there is that chicken and egg problem regarding 

what comes first. Do people subscribe to avalanche education first to better understand the 

avalanche bulletin? Or, does accessing the avalanche bulletin lead to increased enrollment in 

avalanche education courses and subsequently more informed backcountry users? Whilst I 

cannot speak to the philosophical question regarding poultry, I can definitively answer the 

question regarding viewership of AC daily avalanche bulletin.   

Increased viewership of the daily avalanche bulletin does not currently lead to further 

avalanche skill training enrollment and avalanche education. This lack of correlation represents a 

missed opportunity. As 67% (Strong-Cvetich, 2014) of ‘southern’ mountain snowmobilers 

reported viewing the daily avalanche bulletin and 57% of North Rockies snowmobilers view the 

weekly avalanche synopsis. Here AC’s daily avalanche bulletin has the potential to change the 

mountain snowmobilers and influence uptake in AST completion and further avalanche 

education. Unfortunately, the ‘southern’ mountain snowmobilers are not statistically different 

than the North Rockies snowmobilers in terms of avalanche education, given the disparity 

between AC viewership. This is a missed opportunity. 
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A tweak to the daily avalanche bulletin could engage mountain snowmobilers to 

participate with information more and further their avalanche skill training or avalanche 

education. Discovering the key to increased AST enrollment and further avalanche education 

from a daily avalanche bulletin is clearly the step and topic to look into. This topic could have 

the exciting potential for future research in determining what additions to a daily avalanche 

bulletin would lead to increased attendance and avalanche skills training courses and other 

avalanche education courses.  

Christoples, Mitchell and Liljelund (2001) suggest that many NGOs fall into the trap of 

putting the ‘cart-before-the-horse’. AC can avoid this trap by putting (avalanche) information out 

in addition to stimulating the community for involvement. The avalanche industry has slowly 

begun to understand the importance that behavior sciences play in affecting human influences 

and avalanches (Gale, et al., 2016). However, as Leiss (2004) noted ‘a good rule of thumb’ for 

any NGO involved in disaster mitigation is that for every dollar spent on increasing information, 

forecasting and best practices, an equal amount should be spent on engaging the community.  

A future multi-year study may also wish to consult some conservation ecology texts to 

learn how to potentially estimate the population of mountain snowmobilers in given areas, 

similar to bird count estimations.  

 

Limitations 

As with any field-based study there are some limitations that make the development of 

generalizations to other settings and social contexts unwise or at least something that should be 

done with caution. Obviously, the study reported here depended on the cooperation of the 

participants who agreed to respond to my questionnaires. Their cooperation was even more 
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important given that in a sense I “intruded” on their recreational activities, generally while they 

were preparing to start their fun. Under those conditions survey responses can sometimes be less 

representative of the respondents more considered opinions. However, given that the issue 

explored on the surveys and in interactions with the snowmobilers it is likely that their views as 

expressed through the survey results are more valid reflections of their views. In a field situation 

such as that in which my surveys were completed there are can also be a “social” or “group” 

influence effect. Given my personal knowledge of the sport and my involvement with it as well 

as the fact that I can be seen as a “local” rather than an “outside” expert or reporter, I believe that 

the responses from those willing to complete the surveys are possibly more authentic.  

There were some formatting and typographic issues with the printed survey forms. These 

issues can be corrected but were still in place at the time of the field research. I do not believe 

they affected the overall legibility of the surveys.   

I summary, as is the case with any highly contextualized and situated research study in 

which the researcher is directly involved in data collection and participant recruitment, it is 

reasonable to exercise caution in generalizing to larger populations and other locations or social 

situations. 

 

Mountain Snowmobilers and the North Rockies	  

The snowmobile community may never get a second chance at a first impression. The 

Sparwood accident, Turbo Hill disaster and the countless number of mountain snowmobiler 

deaths involving no avalanche transceivers in the early 2000s to 2010, have been a poor first 

impression. However, we can try and make better impressions moving forward and the first step 

to take, that the North Rockies can acknowledge, is the open consumption of alcohol with 60% 
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of the community drinking. Whilst there is a time and place for such activity, at 0930 hours in a 

parking lot staging area prior to heading into the mountains is not one of them.    

With Regard to null messaging, the AST 1 course, to which 34% and 40% of North and 

South mountain snowmobilers attained respectively, is not regarded as a standard for safe riding 

in the mountains. The AST 1 is the entry point, the kindergarten class of avalanche awareness 

and yet, it is somehow seen unfortunately as a standard within the sport.  

 In comparison the basic level of training for a entry level ski guide is 55 days, just 

to be able to follow a led guide down a mountain (Stewart-Patterson & Hanke, 2016B). 

Alternatively, the AST 1 course is a two-day course and the terrain that a snowmobile can access 

is no different than the terrain heli-ski companies fly into and ski in. Thus the messaging, or the 

general idea that the AST 1 is good enough must change and a communication strategy be 

developed that fosters further avalanche education uptake (AST 2 and companion rescue).  

The discovery of a uniquely mountain snowmobile heuristic trap is a first. The ‘stuck 

friend’ heuristic trap where North Rockies mountain snowmobilers overwhelmingly would come 

to the aid of a friend stuck on a slope points to further research that needs to take place within the 

mountain snowmobiler community.   This new heuristic trap further points to the need to create a 

mountain snowmobiler curriculum and increased understanding of a fast paced, complex sport.  
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Appendix A 

Mountain Snowmobiling Intercept Survey Winter of 2016 

Andrew Duncan has permission for using this study has been obtained from the Office of Research Ethics 
at Royal Roads University. Any concerns or complaints about this study can be directed to Colleen Hoppins of the 
Office of Research Ethics at 250.391.2600, (ext. 4206). The information collected in this survey will be treated 
confidentially and only be used to promote greater avalanche safety. Your precipitation is voluntary and you are free 
to skip any of the questions or terminate the survey at any time. Research results can be obtained from Andrew 
Duncan at: questy36@gmail.com  - Thank you for your time and involvement in the study.  

	 [Today’s	 Date____________________]	 

[Location:_______________________]	 

1) Your age          
 
2) gender:  Male ☐	 Female ☐	 	 
	 

3)	 Do you have children?	 Yes ☐	 No ☐	 
 
4) Your place of residence? City/Town ______________Prov/State______ 
Country__________ 
 
5) How many years have you been snowmobiling in the mountains? __________ 
 
6) On average how many days a winter do you snowmobile in the mountains?  
1-4☐	 	 5-15☐	 	 16-30☐	 31-60☐	 61+ ☐ 
 
7) Are you a member of a Snowmobile club?  Yes☐	 	 No☐	   
Name of club: ________________________________________________ 
 
8) Did you check the Avalanche Canada bulletin before riding today?    Yes☐	 	 	 	 No☐ 
- What the current danger ratings are? Alpine__________Tree line__________Below tree line__________ 
 
 
9) If you have a transceiver  
how old is it? ___________ 
what make ?____________ 
model? _________________  
 
10) Have you ever been caught in a serious avalanche or witnessed somebody in your 

party being caught? 	 Yes☐	 	 No☐	 
(You ☐      Your riding partner ☐               3rd party ☐)  
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11) What safety equipment are you riding with today?  
 Please indicate what safety equipment you personally carry and what equipment is carried by 

your group 
	 	 	 	 	 	 	  

  Your	 riding	 partners 

 You None of 
them 

Few of them Most of 
them 

All of 
them 

Don’t 
know 

Avalanche 
transceiver 
(beacon) 

☐ ☐ ☐ ☐ ☐ ☐ 

Shovel  ☐ ☐ ☐ ☐ ☐ ☐ 
Probe ☐ ☐  ☐ ☐ ☐ 
Air bag (balloon 
Pack)  

☐ ☐ ☐ ☐ ☐ ☐ 

Avalung  ☐ ☐ ☐ ☐ ☐ ☐ 
SPOT or inReach 
device 

☐ ☐ ☐ ☐ ☐ ☐ 

Sat-Phone ☐ ☐ ☐ ☐ ☐ ☐ 
First aid kit  ☐ ☐ ☐ ☐ ☐ ☐ 
GPS ☐ ☐ ☐ ☐ ☐ ☐ 
Overnight 
supplies 

☐ ☐ ☐ ☐ ☐ ☐ 

Tools ☐ ☐ ☐ ☐ ☐ ☐ 
Cell-phone ☐ ☐ ☐ ☐ ☐ ☐ 
Map  ☐ ☐ ☐ ☐ ☐ ☐ 
Compass ☐ ☐ ☐ ☐ ☐ ☐ 
Tools to fix sled ☐ ☐ ☐ ☐ ☐ ☐ 

 
12) How large is the group you are riding with today? ____________ (Number including 

you) 
 
13) Have you taken some formal avalanche training? (indicate all that are applicable) 
☐	 	 None 
☐A free evening 

seminar at a snowmobile shop.   
☐	 Avalanche skill 

training (AST) 1  
 

☐	 AST 2    
 

☐	 Companion rescue  
 

☐Professional level 
of avalanche training  

☐	 Other, please 
name: 

__________________   
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(CAAITP 1or greater)  
 

 

14) Do you think you will you be riding in avalanche terrain today? 	 Yes☐	 
	 No☐ 

 
15) Where do you get information regarding backcountry snow and avalanche 

conditions? (indicate all that are applicable) 
☐Forums ☐Facebook ☐Friends 
☐Family ☐Snowmobile 

Clubs 
☐Locals 

☐YouTube ☐At the trailhead ☐Avalanche 
Canada 

 
16) When do you think you will be most at risk today?  
Driving to the staging area☐	 	 sledding in the mountains☐	 Other	 ☐	 
	 

If other please describe:	 _____________________________________________	 
 
17) Level of education?  
☐Less than High 

School 
☐High School ☐Some post-

secondary 
☐Trade, diploma ☐University 

(completed) 
☐Post Graduate 

Degree 
 
 
 
 
 
 
18) Please circle the number which best suits your response:  
1= Strongly disagree / never do  2 = Disagree 3 / done action once 3= Somewhat disagree 

4 = Undecided/neutral  5= Agree somewhat 6= Agree 7= Strongly agree / Always do 
 
 



‘BRRAAPPPING’ IN THE NORTH WITHOUT A DAILY AVALANCHE BULLETIN  97 

  

I try and ride right after a big snowfall (30cm+)  1…2…3…4…5…6…7
... 

I have a ‘tailgate’ meeting with the people I ride with to 
discuss goals, objectives cruxes and safety plans for the day 

1…2…3…4…5…6…7
... 

I enjoy getting out into the mountains with friends and 
having a few beers while sledding.  

1…2…3…4…5…6…7
... 

I wear an avalanche transceiver (beacon) 1…2…3…4…5…6…7
... 

I would be willing to pay for a daily avalanche forecast from 
Avalanche Canada or Avalanche equivalent  

1…2…3…4…5…6…7
... 

I ride with a collapsible probe in my backpack  1…2…3…4…5…6…7
... 

I will help a friend out who is stuck on the slope  1…2…3…4…5…6…7
... 

I ride with people who have no avalanche training  1…2…3…4…5…6…7
... 

I have cancelled a trip to go sledding when the avalanche 
danger was too high 

1…2…3…4…5…6…7
... 

I am confident that I could find my riding partner buried in 
an avalanche in 15 minutes or less?  

1…2…3…4…5…6…7
... 

I compete with my riding partners high marking to see who 
can get the furthest 

1…2…3…4…5…6…7
... 

My riding group checks each other’s avalanche transceivers 
(beacons) are functioning properly prior to leaving the parking lot 
(and batteries) 

1…2…3…4…5…6…7
... 

I stop to dig snow pits to understand the snowpack and 
conditions, while I am out riding 

1…2…3…4…5…6…7
... 

I typically just follow someone in the group who knows what 
they are doing  

1…2…3…4…5…6…7
... 

I generally do not think about avalanches where I ride 1…2…3…4…5…6…7
... 

I feel it’s just the luck of the draw that someone gets buried 
in an avalanche. It does not matter how much avalanche education I 
have, avalanches are something that I have no control over 

 
1…2…3…4…5…6…7

... 
I feel confident that I would be able to out run an avalanche 

on my snowmobile.  
1…2…3…4…5…6…7

... 
In poor avalanche conditions the riding in trees is a safe 

alternative because avalanches don’t occur in the trees.  
1…2…3…4…5…6…7

... 
A slope that has tracks on it means that it’s safe and not 

going to slide/avalanche. 
1…2…3…4…5…6…7

... 
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Appendix B – Field Day and Standout Notes as Per Location 

Torpy Mountain 

• ~ 20 km ride in passing two avalanche slide paths that can potentially run across 

the road into the snowmobile riding area. There is the low cabin meadows and 

then treeline riding above. 

• Noticed a group of snowmobilers sledding above a convex rollover a few hundred 

meters above a glide crack in the slope (Unsure if snowmobilers were aware of 

the glide crack below)  

• Lots of high-marking activities, however, many of the groups were stopped well 

away from the avalanche slide path either sheltered by trees islands or large gully 

features prior to slope 

Pine Pass 

• One minor avalanche path must be passed in order to arrive in the meadows above 

the power lines in this area.  Once in the meadows there is a mixture of simple 

and challenging avalanche terrain.  

• Saw signs of pervious snow study pits dug, times two, in poor locations. Later 

discussed with a group of snowmobilers who had recently taken their AST 1 with 

a local Avalanche course provider in the area, who had dug one snow study pit 

• Always a high degree of pre-drinking in the snowmobile staging area 

• High use of avalanche transceiver checker installed in the staging area 
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• Saw a group of three snowmobilers cut out a size two avalanche. One rider rode 

up and over a convex roll-over and released the slide, later when asked he was 

unaware that he had even released the avalanche. 
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Mackenzie 

• Pass one large avalanche path heading up to local riding cabin and meadow 

snowmobiling area 

• Low turnout on the day, however, a poor use of avalanche transceivers and 

probes.  

• Poor visibility during the day and a potentially very unstable snowpack, therefore 

I did not travel much further than the meadows and cabin  

• No snow study pits seen 
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Tumbler Ridge (Core Lodge)  

• Several avalanche paths must be crossed to enter the riding area at Core-lodge 

• When digging a snow pit to examine the snowpack in the area a few groups who 

passed by stopped to ask questions in regards to my activities. Asking ‘what I was 

doing’ too knowing what a snow pit was and used for and asking about the 

results.   

• There was a Red Bull sponsored rider (or two) in the area riding and filming, 

therefore some of the lines may have been pushed for the camera 

• No snow study pits found 

Renshaw Snowmobile Area  

• This area has a long ride up to the cabin and general riding area with many large 

and potentially scary avalanche paths that run down to the trail up.  

• Was surprised to see a few people either riding alone or without an avalanche 

transceiver in this area. Especially when a few weeks prior five men had lost there 

lives here 

• Noted that the area had the Cariboo mountain avalanche daily synopsis posted at 

the trail head for the Renshaw 

• No snow study pits found 
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Kakwa Snowmobile Area 

• Here there are three or four avalanche larger (size 2 +) paths that the trail in from the 

Alberta side passes under prior to reaching the cabin. From the BC side there are a few 

small avalanche paths that exist. 

• There were numerous seniors and young children (between ~8-14) in the cabin 

snowmobiling area. There were a few groups that did not think that they were in 

avalanche terrain in the meadow and therefore did not ride with a avalanche transceiver.  

 


