
 
 
THE NATURE OF FIRE: From Home to Forests Within Our 
Changing Landscape 
 
Field trip leaders:  
Lori Daniels (daniels@geog.ubc.ca), Department of Geography, UBC 
Jed Cochrane (jed.cochrane@pc.gc.ca), Parks Canada, Calgary 
Bob Gray (bobgray@shaw.ca), R.W. Gray Consulting Ltd. 
 
Objective: An introduction to fire history research to understand fire frequency and severity 
and human impacts on fire regimes in montane forests.     
 
Stop: Fire history research plot, St Mary Forest Service Road, southwest of Marysville and 
north of Cranbrook. 
 
Route: Drive from Cranbrook northwest to Marysville, travel the Perry Creek and St Mary 
Forest Service roads to a dry transitional site into the Montane Spruce subzone. Tour will 
discuss fire history methods and results for the plot and landscape scale. 
 
Timeline: 
1:00 -1:30  Drive to field site 
1:30 -1:45 Introductions 
1:45 -  2:00 Hike into research site 
2:00-  Introduction to mixed conifer forests of the MSdk BEC subzone 
  Fire regimes along elevational gradients 
  Pilot study of 10 old-growth forest plots 
  Regional study of 20 representative research plots 
   Sampling regime – site and plot selection 
   Identifying and sampling fire scars 
   Summary of fire history 
   Comparison of fire histories – “A Tale of Two Plots” 
   Regional-scale variation in fire regimes 
  View fire scars on trees, snags, logs and stumps 
  Human impacts on fire regimes - logging and fire exclusion/suppression 
  Effects of fire exclusion on forest dynamics 
   Stand composition and structure and coarse woody debris 
  Ecological restoration of fire as an ecological process 

Mitigation of fuels and fire hazard  
3:30-  Return to vehicles and Cranbrook 



Challenge:  Translate improved understanding of fire regimes 
 into management and restoration. 

 
 
Task:  Generate a management strategy to maintain or create key structures 

and processes representative of montane forests.  
 
 Think outside the box! 
 
Describe how the key structures and processes will be created or maintained 
through time (multiple rotations).  Be prepared to explain your strategies to the 
group.  The most creative management strategy gets a prize. 



Joseph Creek West Site 
 
The Joseph Creek West site is located along the south boundary of the city property and 
to the east of Joseph Creek.  Sampling took place on both city property as well as crown 
land.  At the Joseph Creek West site, we successfully crossdated 13 fire-scarred trees, 
including five lodgepole pine and eight western larch (Figure 1).  Six of the trees were 
alive in fall 2006 when they were sampled.  The remaining seven samples were from 
snags, logs or stumps of trees with outermost ring dates between 1838 and 1910.   
 
At Joseph Creek West, the interval for fire analysis was from 1449 through 2006.  We 
crossdated 32 fire scars, with one to six fire scars per tree.  We identified 18 fire years 
between 1540 and 1910.  Fire years in which multiple trees scarred were 1677, 1701, 
1721, 1831, 1869, 1905 and 1910.  The Weibull median interval between fires was 17.2 
years.  The minimum interval between successive fire scars was three years from1698 
to 1701.  The maximum interval between fires was the 93 years from 1540 to 1633, 
which is also the first pair of fire scars in the record.  It is possible that fires burned 
during the period between 1540 and 1633 but subsequent fires may have burned off 
scar evidence or scarred trees may have decayed.  The last fire scar was formed in 
1910; so it has been 97 years since the last fire.  The 1910 fire scarred three of six trees 
that were living at that time. 
 

 
Figure 1. Chronology of fire dates by sample and for the entire sample site for Joseph Creek West (top). 
 
 
 
 
 
 
 



 
Figure 2 depicts a range of potential fire-related succession pathways for the mesic 
lowland areas of lower Joseph Creek.  This conceptual model represents stand-level 
dynamics at the spatial scale of 100 ha or less.  Frequent fires of various severities that 
burn during different stages of stand development result in multiple pathways of forest 
development.  These successional pathways are qualitative scenarios, since stand 
development at a given site varies with disturbance history, seed sources, and presence 
and vigor of pathogens.   
 

 
Figure 2. The fire-related successional pathway for the mesic, lowland areas of Joseph Creek 
illustrates a number of potential plant community trajectories based on fire regime characteristics.  
The species acronyms are as follows: LAOC = western larch, PICO = lodgepole pine, PIEN = 
Engelmann spruce, PIPO = ponderosa pine, POTRE = trembling aspen, and PSME = Douglas-fir. 
 
 
After a severe fire that kills the overstory trees the site is dominated by grasses, forbs, 
and shrubs (A0).  In this ecosystem the dominant plants typically include pinegrass 
(Calamagrostis rubescens), various sedges (Carex sp.), showy aster (Aster 
conspicuous), kinnikkinnick (Arctostaphylos uva-ursi), and heartleaf arnica (Arnica 
cordifolia), and, snowberry (Symphoricarpus albus), soapberry (Shepherdia canadensis) 
and Saskatoon (Amelanchier alnifolia).  These are indicator species that are adapted to 
fire and readily regenerate from seed or by vegetative reproduction following low to 
moderate severity fires (Matthews 2000, Crane 1991, Reed 1993, McWiliams 2000, 
Walkup 1991, Howard 1997).  The simplest pathway proceeds according to traditional 
views of linear succession, as follows.  Tree regeneration is usually established within 20 
years of a severe fire, forming the “sapling stage” (B0).  Tree species usually are 
dominated by lodgepole pine and/or western larch, although trembling aspen, Douglas-
fir and Engelmann spruce may be present.  In the absence of fire, the lodgepole pine-
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dominated sapling stage (B0) develops to the “pole stage” (C0) and eventually, into a 
“mature stage” (D0)  Trembling aspen decreases in mature stands due to shading by 
larger canopy-dominant conifer trees.  Co-dominant Engelmann spruce and Douglas-fir 
will reach sexual maturity.  Since they are shade-tolerant species, seedlings will 
establish beneath the canopy developing an understory layer.The continued absence of 
fire would result in the “climatic climax” or “steady state forest” dominated by Engelmann 
spruce, with minor components of western larch, Douglas-fir and lodgepole pine (E0).  
This is the hypothetical stand condition used to classify this site as the Montane Spruce 
zone according to biogeoclimatic ecosystem classification (Pojar and Meidinger 1991).  
Over time, stand structure would become more complex and fuels would accumulate.  At 
this stage in this trajectory, a severe fire would revert the site back to the grass, forb, and 
shrub community (A0).  Although theoretically possible, this successional pathway is 
unlikely to proceed unless fire continues to be actively suppressed for several decades 
to centuries.   
 
Under the influence of low- to moderate-severity fires, mortality and survivorship of trees 
varies among species, size, and age-classes so that several alternate successional 
pathways may develop.  Within the Montane Spruce zone, western larch is most likely to 
survive fire since the bark on sapling and mature trees is relatively thick and protects the 
cambium from damage, the foliage is deciduous, and buds are well protected from heat 
(Scher 2002).  Although mature Douglas-fir have thick bark, sapling and pole-sized trees 
have thinner bark, making them susceptible to fire (Steinberg 2002).  Saplings and 
mature aspen, Engelmann spruce, and lodgepole pine have relatively thin bark, making 
these species susceptible to fire at all life stages (Howard 1996, Uchytil 1991, Anderson 
2003). 
 
If a low to moderate severity fire were to burn during the sapling stage (B0), western 
larch would be most likely to survive and would become the dominant species (B1).  
Trembling aspen may re-sprout after fire and co-dominate the canopy.  In contrast, the 
fire would remove the majority of the lodgepole pine, Engelmann spruce, and Douglas-
fir.  A low- to moderate-severity fire in the pole stage would have a similar effect, killing 
the smaller trees and thin-barked species, but favoring western larch (C1). The resulting 
stand would have relatively low tree density.  A severe fire at any stage reverts the site 
back to grass, forb, and shrub (A0), while a low-severity fire perpetuates the western 
larch dominance (B1 and C1).  In the absence of fire at these stages (B1 or C1), 
lodgepole pine could establish in the openings in the canopy and develop into a mature 
forest with structure similar to the stand in D0 or D1.  Over time, the majority of 
lodgepole pine would die due to senescence and possibly disturbance by insects or 
pathogens.  In the continued absence of fire the resulting stand would be dominated by 
Engelmann spruce, western larch, and Douglas-fir (E1).  A moderate- to high-severity 
fire at D0 or D1 could result in either a low density stand of old western larch (D2) or 
revert to the grass, forb, and shrub stage (A0). 
 
Recurring fires of a range of severities and intensities increase western larch dominance 
(Smith and Fischer 1997).  Under the influence of moderately severe fires or if several 
fires recurred at short intervals, few trees would survive, resulting in open stands 
exclusively composed of western larch (D2).  These isolated western larch relict trees 
would dominate subsequent stand development with frequent fire, but in the absence of 
fire would eventually be dominated by lodgepole pine (E1).  
 


