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Submitted for publication in 1984 by Cliff White, Park Warden, Banff 
National Park. Mr. White holds a Bachelor of Forestry from the 
University of Montana and recently completed a Masters in Forestry from 
Colorado State University. Mr. White, who grew up in Banff townsite, 
joined the Banff Park Warden Service ten years ago. Among the other 
interests a park warden is expected to maintain, Mr. White is also 
responsible for vegetation resources in Banff National Park. Accordingly, 
he is developing a fire management plan for Banff Park in accordance 
with the Parks Canada fire policy. 



FOREWORD 

The Occasional Paper Series is designed to deal with issues in national 
park management. This paper, the third in the series, differs from the 
previous two in that it is specific to one park, Banff National Park. 
Notwithstanding this narrow scope, it has wider repercussions. On the 
technical level, the results will be of interest beyond Banff National Park. 
Also, others may find the methods useful in the design of their particular 
studies. The anecdotal part of the paper, which documents changes in 
park management approaches over the past 100 years as well as the 
changing societal perceptions of fire, will attract additional readers. The 
end result of a wide readership is the promulgation of the Parks Canada 
fire policy. For fire management to succeed in national parks, Canadians 
must understand and support such initiatives. 

The 1979 Parks Canada policy allows for natural processes, such as 
fire, to function in a park whenever specific conditions are met. One 
prerequisite, of course, is establishing that fire in a specific park is indeed 
a natural occurrence. Studying past fires not only determines this 
essential fact but also provides knowledge on the nature of fires and their 
effects. These elements are integral to the success of a fire management 
program. 

Papers published in the Occasional Paper Series are available in both 
official languages. Suggestions for topics and comments on published 
papers will be reviewed by an editorial committee. The content of papers 
in this series reflects the views of the authors and is not necessarily the 
position of Parks Canada. 

All comments or suggestions should be sent to the Director, National 
Parks Branch, Parks Canada, Ottawa, Ontario, K1A 1G2. 

P.A. Thomson 
Director 
National Parks Branch 
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PREFACE AND ACKNOWLEDGEMENTS 

Parks Canada is moving towards allowing fire to play as natural a role 
as possible in managing the ecological resources of national parks. To 
meet this objective, Banff National Park has undertaken a series of 
studies in fire history, fuel appraisal, historical weather conditions, 
vegetation ecology, and other fire-ecosystem related topics. This history 
of wildland fires since 1880 in Banff National Park is a partial product of 
this work. 

As with any resource management planning effort, this report could 
not have been prepared without substantial help from numerous individ­
uals. Superintendents Paul Lange and Jim Vollmershausen, Assistant 
Superintendent Tom Ross, Chief Park Wardens Anderson and Fortin, and 
Assistant Chief Wardens Whyte, Everts, McKnight, and Kutzer all pro­
vided the necessary park management support for the work. Parks 
Canada Western Regional Office staff Pat Benson, Kurt Seel, and George 
Rogers have helped carry the ball in Regional Office. Marty Alexander, 
Dennis Dubé, Peter Achuff, Bruce Walker, and Gilles Delisle at the 
Canadian Forestry Service Northern Forest Research Centre, and Phil 
Omi, Rick Laven, and Peter Roussopoulos of Colorado State University 
have provided timely advice in and out of the field. Brian Patton, Jon 
Whyte, and Ed Cavell of the Archives of the Canadian Rockies have also 
provided special help in digging into the written and photographic history 
of the park. 

I wish to thank Moe Vroom and Bev Trim for typing initial drafts and 
Ian Joyce for preparing the figures. Nikita Lopoukhine of Parks Canada's 
headquarters in Ottawa was also instrumental in getting this report 
published. Three anonymous reviewers helped reshape this paper into a 
more complete background of fire management in Banff National Park. 

Those who thrashed through the bush, sifted through the archive files, 
and sanded hundreds of wedges include park volunteers Ken Baker, Chris 
Campbell, Mike Eder, Mike Fearnell, and Wendy Yurka, and term Wardens 
Ed Abbott, Rob Ashburner, Dave Fanjoy, John Kellas, and Wes Olson. 
Sadly Dave Fanjoy, who provided hours of good company in places and at 
times when it was really needed, died recently while climbing Mt. 
Temple's east ridge. This report is dedicated to him — he would have 
made a good Warden. 
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"What next ?" queries a visitor to Banff, who has spent the summer here. 
A late spring, cold weather in May and June, swarms of mosquitoes in July 
and August, and now the air is heavy with smoke from forest fires. An old 
timer asserts that the next thing on the program is a snow storm — fol­
lowed by a real genuine Indian summer during September and most of 
October. 

From the Banff Crag and Canyon 
during the August 1920 fires. 
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INTRODUCTION 

Parks Canada is developing management plans to use wildland fire to 
maintain fire-dependent vegetation within national parks. Interpreting 
Parks Canada policy, national parks will, within the constraints imposed 
by public safety and facilities protection, allow some randomly ignited 
(accidental human- and lightning-started) fires to burn, and where re­
quired, use planned ignition (prescribed) fires (Lopoukhine and White 
1983). 

Banff National Park (BNP) began a fire management planning project 
in 1980 to determine the ecological function of fire in BNP ecosystems 
and to implement a plan to restore fire to its natural role. Project 
components include an analysis of fire history, evaluation of fire weather 
and behavior during recent fires, and description of BNP vegetation 
development with or without fire. The planning project requires staff 
training and organization, small planned ignition fires for research pur­
poses, and public information and involvement programs. 

Wildland fire is recognized as an important component in the ecology 
and evolution of many plant communities. Several studies document fire 
history before the establishment of national parks in the Canadian Rocky 
Mountains (Tande 1979; Hawkes 1979; White 198*). This research shows 
that before the 1880s fires were relatively frequent in low elevation 
forest stands with mean fire return intervals (average time between fires 
in a defined area) often ranging from 20 to *0 years. In higher elevations, 
forest fires burned less frequently due to cooler, moister conditions. 

Fire occurrence in BNP since 1880 has not been thoroughly evaluated. 
Byrne (196*) provides preliminary evidence that fires may have been 
abnormally widespread from 1880 to at least 1900 due to construction of 
the railroad and early land use practices in the park. Subsequent to 
approximately 1910, a sharp decrease in burning occurred, usually attri­
buted to the establishment of the National Park Warden Service and the 
implementation of fire control programs (Van Kirk 1969). Another 
suggested explanation for fewer fires is a corresponding lower frequency 
of drought periods that would normally favour extreme fire behavior. 
However, these interpretations of fire activity in BNP since 1880 are 
based only on general information. As a result, trends in the area burned 
over time have not been confirmed. The cause of fires and the effects of 
fire suppression have not been analysed. Thus, the impacts of European 
settlement and subsequent fire control policies in BNP are not well 
understood. 

Detailed fire history information for 1880 to 1980 can influence 
current fire planning in BNP. For example, a possible management option 
in several undeveloped areas is to allow some random ignition fires to 
burn with only limited suppression action. Important questions that must 
be answered before this approach is taken include: How much fire could 
be expected in the absence of suppression actions? Which directions will 
fires burn? What park areas will be most fire prone? During what periods 
of the year do different portions of the park tend to burn? Complete fire 
history information can help answer these questions. 
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The purpose of this study was to reconstruct a history of wildland fires 
in BNP since 1880. Primary objectives were the following: 

1) date and locate all fires (over 40 ha in area) for 1880 to 1980; 
2) analyse trends in burned area as a function of time, particularly in 

reference to possible widespread burning early in the period, and a 
decrease in fire activity thereafter; 

3) assess possible causes of trends in burned area, especially those 
related to ignition source, climatic change, or fire supression efforts; 

4) document information on the timing, direction of burn, and behav­
ior of historic fires. 

This study gathered historical documentation of fires from archived 
reports and newspapers, and dated fire scars and forest stand regeneration 
throughout the park. The analysis of fire occurrence since 1880 provides 
information not only on historic fires, but also on the organization of the 
Warden Service and the development of a preservation-oriented park 
administration. Because BNP is Canada's oldest national park, these 
developments have often had country-wide implications. A major section 
of the report is devoted to a chronological history from 1880 to 1980 of 
anecdotal accounts of fires and fire control activities such as prevention, 
detection and suppression. I hope the complete descriptions of fire 
locations, dates, and behavior will be useful for possible future studies of 
BNP fire behavior and ecology. The chapter Summary Statistics and 
Analysis provides an overview of random ignition fire in BNP, which is 
essential background information for fire planning effort. 

8 



BANFF NATIONAL PARK - A BRIEF DESCRIPTION 

Essential to interpreting the history of Banff's wildland fires is an 
overview of the park's environment and history. 

Geology 

The geological structure of BNP provides a primary control on climate 
and vegetation, and thus fire activity. The park (Fig. 1) is composed of 
northwest to southeast trending ranges of the Rocky Mountains. The 
main ranges along the Continental Divide form the park's western half, 
and the front ranges predominate in the eastern portion. 

The main ranges appear as massive mountain structures (many peaks 
exceed 3000 m elevation) spaced by steep walled valleys cut in horizon­
tally banded strata (North and Henderson 1954). Icefields and glaciers are 
common. In contrast, the front ranges have less vertical relief, the wide 
valleys hemmed by thrust fault block ridges rarely exceeding 3000 m. 

The general northwest to southeast lay of the valleys is periodically 
broken by eastward trending drainages such as the North Saskatchewan, 
Red Deer, and Bow (Fig. 1). The valleys of these rivers are broad and U-
shaped from past glacial activity, having areas below 1500 m elevation. 
The low elevations of these valleys (holding broad vegetated regions) and 
their orientation with respect to the prevailing winds have made them 
primary locations for fire activity. At higher elevations the barren 
mountain ridges provide fuelbreaks between most of Banff's valleys, 
unlike the lower rolling foothills to the east of the park boundary. 

Climate 

Janz and Storr (1977) provide a climatic analysis for the BNP area. In 
general the climate is continental with relatively long, cold winters and 
short, cool summers with occasional hot spells. Wide variations from 
average conditions occur. 

Figures 2 and 3 profile mean monthly temperatures and precipitation 
for Banff and Lake Louise observation stations. The warmest months are 
July and August with mean monthly temperatures near 15°C. Janz and 
Storr (1977) note that maximum summer temperatures occur most fre­
quently from mid-July to early August. Temperatures greater than 30°C 
are uncommon and there is usually a pronounced cooling as elevation 
increases. Cold air drainage and inversions are frequent in January, but 
can occur throughout the year. 

Precipitation varies widely in the park, averaging from less than 
500 mm in the lower valleys of the Bow and North Saskatchewan to 
greater than 1250 mm in the main ranges of the northern part of the park 
(Fig. 4). In the Banff townsite area a continental precipitation regime 
prevails with winter minima and spring/early summer maxima (Fig. 2). 
Moving west to Lake Louise more maritime conditions occur, and maxi­
mum precipitation occurs in winter. July is the dryest month (Fig. 3). 
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Fig. 1. Banff National Park and surrounding lands. 

Winds blow mainly from the west, but are strongly shifted by mountain 
ranges (Janz and Storr 1977). Highest winds are found at upper eleva­
tions, and also on the park's east boundary along the low elevation east-
running valleys such as the Bow and North Saskatchewan. The windy 
conditions and low precipitation in these areas have created a serhi-arid 
environment that is conducive to fire (Tande 1977). 
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BANFF, ALBERTA 

Fig. 2. Monthly temperature and precipitation means 
at Banff, Alberta. 

Vegetation 

Detailed descriptions of Banff's vegetation types and distribution are 
provided by the biophysical inventory (Holland and Coen 1982). The 
inventory divides the park into four ecoregions. In increasing elevation 
these are the montane, lower subalpine, upper subalpine, and alpine. 
Table 1 provides a grouping of vegetation types based on this scheme 
(White 1984). Descriptions of vegetation types are found in Appendix A. 
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LAKE LOUISE, ALBERTA 

Fig. 3. Monthly temperature and precipitation means 
at Lake Louise, Alberta. 

The montane zone is the most limited ecoregion within BNP (less than 
2% of the total area) and lies at low elevations and on south-facing slopes 
from 1300 to 1600 m elevation. On well-drained montane sites, grasslands 
and forests of Douglas-fir, trembling aspen, and lodgepole pine show 
evidence of the most frequent fires in any areas of both Banff and Jasper 
National Parks (Tande 1977; White 1984). Moist sites in the montane are 
occupied with white spruce, balsam poplar, and wetland communities with 
longer fire return intervals. 

12 



Fig. *. Average annual precipitation for Banff National Park area. 

The lower subalpine ecoregion constitutes approximately 25% of BNP 
and is covered mainly by dense forests of lodgepole pine, Engelmann 
spruce, and subalpine fir. Fires in these areas are often intense, totally 
removing the forest cover and regenerating stands of even-aged lodgepole 
pine (Horton 1956). Should these stands remain fire-free for more than 
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Table 1. Banff National Park vegetation types 

Ecoregion 

Montane 

Montane 
lower 
subalpine 

Lower 
subalpine 

Upper 
subalpine 

Alpine 

Unvege-
ta ted 

Area 
(ha) 

15 727 

6 877 

180 276 

201 137 

40 825 

247 599 

Vegetation 

Dry montane 
closed forest 

Montane aspen 
closed forest 

Mesic montane 
closed forest 

Montane open forest 
shrublands and grasslands 

Montane lower subalpine 
Riparian closed forests 

Warm lower subalpine 
closed forests 

Cool lower subalpine 
closed forests 

Lower subalpine open 
forests and shrublands 

Upper subalpine 
closed forests 

Upper subalpine open 
forests and shrublands 

Alpine meadow and 
shrublands 

Rock, colluvial rubble 
talus and 
glaciers 

BNP 
area 
(ha) 

8 795 

1 332 

2 302 

3 298 

6 877 

128 928 

38 716 

12 632 

99 987 

101 450 

40 825 

247 599 

Dominant 
vegetat ion types 3 

C1,C3,C6,C19 

C16 

C5,C26,C37,C2,C27 

Numerous 

C4,C32 

C3,C6,C9,C11,C13, 
C18,C19,C31,C37 

C14,C20,C29,C30 

Numerous 

C15,C23,C33, 
C34,C24 

Numerous 

Numerous 

3 Described in Holland and Coen (1982) and Appendix A. 

approximately 200 years, the lodgepole begins to succumb to disease and 
insect attack. Engelmann spruce and subalpine fir then begin to dominate 
(Day 1972). 

BNP's upper subalpine region has mainly open forests of Engelmann 
spruce and subalpine fir, interspersed by dwarf shrub, meadow, and 
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avalanche communities. The upper subalpine comprises nearly one-
quarter of Banff's area and is characterized by cool, moist conditions and 
longer fire return intervals than lower elevation ecoregions (Tande 1977; 
Hawkes 1979). Above the upper subalpine is a treeless alpine ecoregion of 
meadow and dwarf shrub (about 5% of Banff's area). The large remaining 
portion of the park (over 35%) is unvegetated rock, talus, moraine, and 
glacier. 

Human History and Prehistory 

Information on human use of the park area is provided by archaeologi­
cal studies (Reeves 1974; Christenson 1971; Damp et al. 1980) and 
historical literature reviews such as Van Kirk (1964) and A.R. Byrne's 
(1964) Alan and Landscape Change in Banff National Park Before 1911. 
Byrne's breakdown of historical periods is used in this description. 

Pre-European Period 

Archaeological evidence indicates occupation of the area by Paleo-
Indians by 10 000 - 9000 B.C. Although there were some interruptions due 
to climatic cooling and glacial advances, population densities increased 
over time. Christenson (1971) reported that 200 A.D. to 1500 A.D. was a 
period of "intensive human occupation of Banff." This aboriginal culture 
was well adapted to the mountain conditions, probably using permanent 
winter settlements in the lower montane valleys and exploiting subalpine 
and alpine areas during the summer (Damp et al. 1980). The expansion of 
European occupation across the continent caused the collapse of this long-
evolved resident culture by about 1750 A.D. which marked the arrival of 
the Mountain Stoneys (Assiniboines) and Crées. 

Fur Trading Period (ca. 1775-1850) 

The Banff Park area appears to have been little used by man during 
this period (Byrne 1964). The hostile Piegan tribe blocked fur traders 
from using most passes across the Rockies in the park. The Northwest 
and Hudson's Bay companies established trading posts on the North 
Saskatchewan and Bow rivers just outside the mountains. However, the 
foothills area probably was more important for fur trapping than the 
narrow valleys of the mountains (Byrne 1964). 

Prospecting and Early Railroad Period (1850-1887) 

Despite the large amount of prospecting and gold rushes in other areas 
of Western Canada after 1850, the Banff region was probably infrequently 
visited by prospectors before the coming of the railroad due to mineral-
poor sedimentary rock and little-known travel routes (Byrne 1964). In 
1881 and 1882 the Canadian Pacific Railroad surveyed potential routes 
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Fig. 5. The changing boundaries of the Rocky Mountains 
(Banff) National Park. 

through the Howse, Kicking Horse, and Kananaskis passes, and construct­
ed the railroad over Kicking Horse Pass in 1883 and 188* (Bone 19*7; 
Wilson 1972). Concurrent with the railroad construction (and for several 
decades after), large areas of the Bow watershed were logged, and much 
mineral exploration occurred. The boom town of Silver City (near Castle 

16 



Junction) grew to some 1500 inhabitants in the early 1880s only to dwindle 
to dust by 1885. 

The Park Period (After 1887) 

An Order-in-Council in 1885 and the Rocky Mountain Parks Act of 
1887 provided the foundations for today's BNP. Early administrators of 
the park stressed economic development through tourism and industries 
such as logging and mining (Byrne 1964). Through the years Parliament 
made numerous boundary changes to provide for more logical boundaries 
and for increasing concerns in preservation (Fig. 5). In 1930 the National 
Parks Act was passed; this emphasized nature preservation and excluded 
industrial towns such as Canmore and Exshaw from the park along with 
the area of the proposed Spray Lakes hydroelectric development (Van Kirk 
1969). 

Visitors to Banff have increased astronomically from less than 10 000 
in 1900, to approximately 160 000 in 1930, and to over 5 000 000 in 1980 
(Dept. of Interior Annual Reports; Superintendent's Reports). Much of 
today's park management is concerned with providing facilities to the 
large number of visitors while attempting to preserve important aspects 
of the natural environment. 
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METHODS 

Methods of study were designed to gather fire history information for 
the period 1880 to 1980 and to evaluate possible fluctuations in burned 
area due to the occurrence of man-caused fires, fire suppression actions, 
and possible climatic changes. 

Fire Location and Size 

Four sources of information provided data on the location and dates of 
fires in BNP since 1880: 

1) Historical Records and Reports — although the majority of Banff 
National Park records (Warden diaries, fire reports, etc.) preceding 1967 
could not be located, many references such as Superintendent reports and 
letters, Department of Interior reports and newspapers provide accounts 
of historical fires. The Archives of the Canadian Rockies (Banff) and the 
Glenbow Foundation (Calgary) were the primary sources of this informa­
tion. 

2) Fire Scar and Stand Origin Analysis — Wardens determined fire 
scar and stand origin dates for 275 sample plots of approximately 20 ha 
each in Banff National Park during 1980 and 1981 (Fig. 6). Using the 
methods of Arno and Sneck (1977), Tande (1977), and Hawkes (1979) burn 
years were estimated by counting annual rings on cross sections from live 
trees, snags, and logs. A master chronology was used to compare sample 
stands adjacent to each other and to synchronize burn years if required. 
Dates determined with these methods are within a range of + 1 year for 
the 1900s and + 2 years for the latter 1800s. Of the 275 plots, 220 plots 
were used in a concurrent study of fire and biomass inter-relationships 
and pre-1880 fire history in BNP (White 198*). 

3) Historical Photograph Analysis — the work of early photographers 
in the Banff area such as Byron Harmon, plus the 1930 to 195* air 
photographs of the Department of Energy, Mines and Resources provide 
excellent sources of information to interpret fire history. Much evidence 
of early fires since obscured by vegetation succession is visible on these 
photographs and so were used to delineate fire margins. 

*) Cascade Fire History Study — Marsh (1979) conducted a detailed 
study of fire history in the upper Cascade Valley as part of a grizzly bear 
ecology project (Hamer and Herrero 1983). We used this study where 
applicable. 

All the above information was categorized by location, date, and 
ecoregion as classified by the ecological land classification (Holland and 
Coen 1982). The 220 detailed fire history plots were also categorized by 
vegetation type using the key provided by Holland and Coen (1982). 
Preliminary fire boundaries were plotted on air photographs then trans­
ferred to 1: 183 000 scale park maps. These maps were used to 
approximate areas burned by each fire. 
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Fig. 6. Fire history sample stands. 

Fluctuations of Area Burned, Number of Fires, and Time Relation 

Time-related trends in fire activity were analysed in two ways. 
Firstly, the number of fires and burned area were broken down by decade. 
Secondly, the known fire years for 188 detailed fire scar and stand origin 
plots were used to calculate the time-since-fire on each plot as of 1880, 
1930, and 1980. Time-since-fire distributions provide a useful method of 
determining fire frequency for the period prior to the year for which they 
are calculated (Van Wagner 1978). In this case, sample plots were 
clustered on the basis of vegetation type, site, fire history, biomass, and 
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fire behavior characteristics (as described in White 1984) into four groups: 
warm-dry montane, warm-dry lower subalpine, cool-moist lower sub-
alpine, and upper subalpine. Distributions and means for time-since-fire 
as of 1880, 1930, and 1980 were calculated for each group to evaluate 
changes of fire frequency with time. For example, a decrease in the 
mean time-since-fire as of 1930 compared with 1880 would indicate a 
higher fire frequency during the period 1880 to 1930 compared with pre-
1880 conditions. 

Ignition Sources 

For analysis purposes, the specific ignition source for all fires was 
categorized under one of the following headings: 

1) Recreation — accidental fires started by recreational users of BNP 
such as campers or fishermen; 

2) Settlement — accidental fires resulting from the operation or 
development of the communities of Lake Louise and Banff; 

3) Railway — accidental fires resulting from the construction of the 
railroad, operation of locomotives, or track maintenance activities; 

4) Other industry — accidental fires resulting from timber operations, 
mining, highway slashing, or other construction operations; 

5) Incendiaries — purposely started fires by unlawful individuals; 
6) Miscellaneous man-started — other man-caused fires of assorted 

origin; 
7) Lightning — fires apparently started by lightning; 
8) Unknown — fires started by unknown causes. 

Precipitation Trends 

An important aspect of this study was to evaluate whether trends in 
the area burned were a function of possible climatic changes. Precipita­
tion from Banff townsite for the period 1890 to 1980 was used as a long-
term climatic indicator. The quantity of precipitation is a significant 
weather factor that influences fuel moisture and hence potential ease of 
fire ignition and fire spread (Shroeder and Buck 1970). Long periods of 
drought typically precede most large historic fires in the northern Rocky 
Mountains (Tande 1979). 

In this study, we summed daily precipitation for each of the following 
quarterly periods: spring (April, May, June), summer (July, August, 
September), fall (October, November, December) and winter (January, 
February, March). Based on an ordination of spring and summer precipita­
tion, a threshold precipitation line was defined. Prior to 1941, all years 
with spring and summer precipitation below the threshold had large fires. 
The frequency of below threshold years as a function of time was then 
used as an indicator of potential change in the fire climate. 

Admittedly, quarterly precipitation is only a crude indicator of poten­
tial fire activity and climatic change. However, it provides a relatively 
long-term basis for analysis. A more ideal approach would require 
calculation of the Canadian Forest Fire Weather Index (Van Wagner 1974) 
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and a frequency analysis of index values. Unfortunately, weather 
observations required for the index's calculation are inadequate prior to 
approximately 1950. 

Additional Analyses 

The information gathered on fires after 1880 allowed the analysis of 
several other topics. The period of burning (day and month) was 
summarized for all fires with known dates. Grouping fires into montane, 
lower subalpine and upper subalpine ecoregion permitted an assessment of 
the period of burning for individual ecoregions. The direction of burn for 
many fires was determined from both historical documentation and burn 
patterns visible in photographs. Although the official reporting on the 
effects of fire control activities often appears over-optimistic, the 
historical documentation allowed some evaluation of fire prevention, 
detection, and suppression efforts. Finally, knowing the location, size, 
and direction of burn of historic fires provided a basis for assessing future 
management use of random ignition fires in different BNP areas. 
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