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Range of Natural Variability – Background to the 
Approach: 

Range of natural variability (RONV), based on an understanding of trends in past 

ecological conditions and processes, is useful when considering the ecological risks posed 

by management in forested landscapes today and the future.  An important aspect to such 

an approach is a firm understanding of the natural or historic conditions and range of 

disturbances that over time have allowed for the general variety of landscape patterns, 

stand structures and species that characterize an area.  RONV then acts as an instructive 

benchmark that helps to explain the development of natural landscapes with their 

assemblages of species.  When this benchmark is explored in the context of current and 

anticipated future conditions and influences, specifically those created by forest 

management and climate change, ecological vulnerabilities become apparent. 

Because RONV is considered foundational to the development of natural landscapes and 

biodiversity, it is most instructive for managers to consider RONV in terms of the 

important habitat and ecological attributes and processes that it presents for the ecosystems 

being managed.  Bunnell (1998) suggests that RONV is championed because of fears of 

losing species, and that given our lack of understanding of most species’ requirements, the 

best way to conserve them is to manage for overall structure and function – a product of 

natural disturbance.  

RONV is dependent on the time period examined.  Sometimes RONV is informed by fire 

scars and charcoal records; more often it is based on early pictures, usually after settlement 

and after significant disturbance.   Full RONV is likely to be greater (i.e. a larger range of 

natural variation) the longer the time period examined, and it is more likely to reflect the 

dominant climate for the time period examined.  For instance, if the chosen time period is 

1600- 1900, the disturbance regime would be dominated by the climatic conditions of the 

little ice age.  However, more recent snapshots of historical times may also not provide 

appropriate description of conditions we should aim for with management, considering 

current and projected climatic and societal trends.   

The “picture” of the past must be tempered by the evolving context presented by societal 

values and climate change when designing management approaches.  Accordingly, the key 

attributes and processes that emerge out of RONV should be assessed within the context 

of: 

• The anticipated enduring societal value preferences that will influence forest 

management.  Often these may not allow a forest manager to manage within RONV – 

for example societal values may not allow disturbances over areas as large as 

historically created through RONV.  As well, management strategies such as fuel 

reduction may by necessity be driven more by needs to protect lives and property and 

promote forage for cattle and wildlife – this must be clarified in a RONV strategy. 

• Anticipated ecological sensitivities existing today, or in the future (due to climate 

change) that did not exist in the past. 
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The result would be a strategy for management that would not simply emulate or mimic 

past conditions or processes, but would strive instead to be informed by RONV and be 

compatible with those conditions or processes while building in adjustments to meet 

emerging influences that cannot be avoided.  Indeed climate change or other external 

influences beyond the control of the forest manager may contribute to conditions beyond 

the local RONV.  Yet understanding RONV and its linkages to habitat and local species 

will be instructive to design strategies to address the resulting vulnerabilities and move 

structures and patterns closer to those critical for the local assemblages of species that have 

development within historic RONV (Keane et al. 2009). 

Because RONV is relative to the background endemic climate and other biophysical 

characteristics, we will describe it using the Biogeoclimatic Ecosystem Classification 

(BEC) subzone for portions of the Invermere TSA of interest to Canadian Forest Products 

Ltd. (Table 1).   

 

Table 1. List of Subzones that occur within the Invermere TSA, highlighting those on 

Canfor’s FL chart area. 

Biogeoclimatic 

Subzone 

% of the CFLB
1
 in 

the Invermere TSA
2
 

Subzones in 

Canfor’s FL chart 

area 

ESSFwm < 1% � 
ESSFdk 50% � 

ICHmk 9% � 

MSdk 29% � 

IDFdm (dk) 10% � 

IDFxk 1% � 

PPdh 1%  

AT < 1% � 

 

                                                 

 
1
 The crown forested land base (CFLB) is the area of productive forest under crown ownership. This is the 

total area of land base that contributes to landscape level objectives for biodiversity and resource 

management. The crown forested land base excludes non-crown land, woodlots, non-forest and non-

productive areas. With respect to percentages and total hectares noted, the CFLB for the Invermere TSA 

includes Kootenay National Park consistent with the TSR3 process. 
2
 These proportions are for the subzones in the Invermere TSA, which includes areas for which TEMBEC 

and BCTS are responsible. 
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Current and Future Anticipated Context for RONV 

Considerations for Social Value Preferences 

Social desires and preferences for the forests of the East Kootenays have changed 

dramatically over time.  As in other parts of BC, over the past 60 years, the local 

communities have moved away from an exploitation focus, where mining and logging 

opportunities were undertaken without much concern for ecological impacts, to a more 

complex economy, with 32% of the local income in the public sector (16%) and tourism 

(16%).   

Tourism and Recreation: 

The importance or tourism is increasing throughout the region.  Many tourist activities are 

based on recreation within the forest, or utilize forested landscapes as a backdrop.   

Within the TSA it is estimated that nearly 200 businesses currently service visitors’ needs 

including outdoor recreation activities, tours and attractions, retail and service businesses, 

food and beverage facilities and accommodations (Tamelin and Pollard 2007).   

Commercial heli-skiing, heli-hiking, and ski touring operations, as well as guiding and 

trapping activities are ongoing within the license area.  Fishing, hunting, hiking, snow-

mobiling, camping and touring are other activities that are popular with both locals and 

visitors.  Regional demographics are changing due to immigration from other provinces for 

seasonal residence or retirement.  These people bring with them a different perspective and 

set of priorities for the surrounding forest landscape.  At the same time, forestry is 

anticipated to continue to be a significant source of economic activity and community 

wealth.  

Wildlife and Cattle grazing of rangelands 

Cattle, mule deer, whitetail deer, and elk have shared open forests and adjacent grasslands 

throughout the Rocky Mountain Trench for more than a century (mostly in the Interior 

Douglas-fir - IDF) and Ponderosa Pine - PP biogeoclimatic zones).  Although cattle and 

wildlife are usually separated when most elk and deer migrate from the valley bottom in 

spring, some deer and “homesteader” elk live in the Trench year-round using private 

hayfields and pastures for forage. 

Although Europeans brought livestock into the Trench between 1807 and the late 1850s, it 

wasn’t until the gold rush from 1863 to 1865 that cattle, horses, mules and sheep were 

brought into the Trench in significant numbers.  Livestock increased between 1897 and 

1915 during construction of the Canadian Pacific Railroad.  From the late 1800s to the 

mid-1940s, livestock numbers gradually increased and between 1945 and 1954 up to 9,000 

beef cattle alone were using Crown range. 

Elk and deer populations were found in the Trench by the earliest explorers but populations 

probably varied, even before Europeans entered the Trench.  From about 1900 to the 

1950s, elk and deer populations increased, likely in response to the abundance of forage 

and new habitat created by the fires from 1914 to 1931.  Undoubtedly, these increases 

contributed to further pressures on the range resource. 
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Although these concerns were widely acknowledged, conflicts emerged among resource 

managers and stakeholders in the Trench during the 1960s and 1970s concerning dietary 

overlap and forage allocation between cattle and wildlife.  From the 1960s to 1990s cattle 

populations on East Kootenay ranges declined and then remained constant for some time, 

and have recently declined again for a range of economic reasons (Hansen 2002); elk 

numbers peaked in the mid-1980s and have declined somewhat lately.  Coordinated 

Resource Management Planning (CRMP) began in the East Kootenay in 1975 primarily to 

resolve conflicts concerning competition and forage allocation between cattle and wildlife.  

Conflicts continued into the 1980s, however, despite improvements in the range resource 

obtained from the CRMP process.  It was finally recognized that an equitable forage 

allocation process was necessary to mitigate conflicts.  The East Kootenay Trench 

Agriculture/Wildlife Committee (EKTAW) was formed in 1990 to promote stewardship of 

the range resource and sustain biodiversity of rangeland and wildlife habitat. 

Out of the Commission on Resources and Environment (CORE) planning process in the 

mid-1990’s emerged the Kootenay Boundary Land-Use Plan (KBLUP) and its offspring 

the KBLUP Implementation Guidelines that contained the framework for a “Restoration 

Program”.  The East Kootenay Ecosystem Restoration Program was launched in 1997 by 

the BC Forest Service as directed by the regional Inter-Agency Management Committee.  

The Rocky Mountain Forest District now has a full time program manager for ecosystem 

restoration with underburning and other treatments conducted each year to reduce 

overstory tree stocking and create a more open ecosystem with improved forage for cattle 

and wildlife. 

Assumptions for Future Context: 

All of these social / economic trends are estimated or anticipated to have the following 

influence on management strategies for RONV: 

• For landscapes that are visible from communities or recreational areas, there will be 

a preference for natural looking disturbances that do not dominate or overwhelm 

the landscape. 

• For public safety reasons, there will be a strong desire to control forest fires (wild 

or prescribed) when they occur near communities and the forest interface.  Smoke 

concerns will increasingly challenge prescribed burning – especially near the 

interface between the forest and rural communities. 

• There will continue to be concerns about local wildlife habitats and biodiversity 

and a desire to maintain local species as much as possible in the face of influences 

such as climate change. 

• There will be a desire to maintain the natural character of the local landscapes 

which attracted many of the new immigrants into the area. 

• Forage for cattle and large ungulates will continue to be a priority in this area. 
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Influences of Climate Change 

For this project, no specific modeling for climate change was undertaken.  Instead, 

inference from work undertaken in the Kamloops Future Forest Strategy (Zielke et al 2009) 

provides insights from similar biogeoclimatic units in the Kamloops TSA.  The following 

descriptions are meant to provide qualitative discussion on disturbance mechanisms by 

BEC unit based on Climate Change scenarios that indicate the following general trends for 

2008 to 2050 (relative to 1960-1990): 

Temperature: 

• Mean annual temperature to increase by 1 to 3 degrees C, consistent across all 

subzones. 

• Mean temperature of the warmest month to increase by 2 to 6 degrees C. 

• Extreme minimum temperatures to increase by 3 to 5 degrees C. 

• Mean temperature of the coldest month to increase by approximately 2 degrees C. 

Precipitation: 

• Mean annual precipitation will increase by 3 to 4% (ranging from 2 to 5%). 

• Summer precipitation will decline by 1 to 10%. 

• Precipitation in the fall, winter and spring will generally increase. 

• More of winter precipitation will occur as rain as precipitation as snow will decline 

by 2 to 23% (highly variable by subzone). 

NOTE – there is less confidence in precipitation forecasts from global climate models 

than for temperature. 

Trends beyond 2050 indicate greater annual temperature changes by up to 7 degrees C and 

significant summer warming.  Summer precipitation is projected to decrease further with 

increases in the other seasons. 
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Description of the Range of Natural Variability by BEC 
Zone and Subzone. 

Engelmann Spruce –Subalpine Fir Zone - the ESSFdk (dry, cool) 
Subzone Specifically 

- Occurs below the Alpine Tundra (AT), and above the Montane Spruce (MS) or 

Interior Cedar-Hemlock zones (ICH) – at 1500-1650 m in the East Kootenays. 

- Engelmann spruce dominates, with seral stands of lodgepole pine. 

- Whitebark pine occurs at higher elevations. 

- Broadleaf species are rare. 

- Douglas-fir and western larch occur at lower elevations, near the MSdk. 

- Has a cold climate with long cold winters and moderate to heavy snowloads. 

- A broad parkland ecotone between the ESSF and the AT has recently been described 

as ESSF subzones / variants, specifically: 

o Above the upper elevation where closed canopy forests can exist. 

o Includes a mosaic of tree islands and herb meadows. 

o Timber harvesting does not occur here. 

Climate Change Considerations
3
: 

- With warming temperatures and predicted hotter and drier summers and overall 

precipitation increasing or remaining similar, the climate envelope of the ESSFdk will 

be maintained at higher elevations gradating to that of the ICH and MS at lower 

elevations and on southern exposures.  IDF-like conditions could occur on lower 

elevations nearing the end of the century. 

 Wildfire disturbance 

- Wildfire is relatively infrequent - Local studies show a mean fire return interval of 5-

220 yrs (Table 2. Fire Studies relevant to Canfor’s operating area in the Invermere 

TSA).  The Biodiversity Guidebook (1995) designates it a Natural Disturbance Type 

                                                 

 
3
 The ESSFdk was not part of the Kamloops Future Forest Strategy (KFFS) data set.  However, for 

interpretations the following information was taken from the provincial climate database for comparison to 

units assessed in the KFFS.  The ESSFdk has lower overall precipitation than the ESSFdc by 250 mm and 

less than the ESSFwc by 200 mm.  Its overall average yearly temperature is less than either the ESSFdc or wc 

at 0.4 vs 2.2 and 1.0 degrees C.  The maximum temperature is similar to both at approximately 19 degrees C.  

There are slightly fewer growing degree days than either of the other two and summer precipitation is 

between the two with 426 mm vs 316 for the dc and 458 for the wc.   
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3 (NDT3) with stand replacing disturbances every 150 years.  There is considerable 

variation in historic fire retention intervals across the ESSF in BC, indicating that 

wildfire in the ESSFdk is not nearly as infrequent or variable as elsewhere in the 

ESSF:   

o Dorner (2001) estimated pre-settlement return intervals in ESSF in the Arrow 

District. For the ESSFwc1, intervals range from 90 to 807 years and for the 

ESSFwc4 from 105 to 508 years.  Her results showed that disturbance rates were 

not stationary during the past, and that the early 20th century was a period of high 

disturbance rates, followed by a decline during the second half.  While this pattern 

was especially strong in the ESSFwc4, it was absent for the ESSFwc1, where 

disturbance frequency was low during the first part of the 20th century (Dorner 

2001).   

o Fire frequency estimates appear to differ significantly from those of north-central 

British Columbia.  Fires appear to have been much more common in the southern 

Rocky Mountains, with fire cycles ranging from 45 to 266 years (Van Wagner 

1995; Rogeau 2000).   

o To some extent, these relatively high return intervals are artifacts of pooling drier 

valley-bottom ecosystem types with wetter subalpine forests.  On the other hand, 

ESSF subzones of the southern Rockies are drier (ESSFdk) than in north-central 

British Columbia and return intervals can be expected to be shorter. 

- Very large fires can occur here – over 10,000 ha (such as the 16,676 ha Ram Fire in 

1985), although these are rare.  More common are fires with highly variable sizes 

between 50 to several thousand ha (Stuart-Smith and Hendry 1998). 

- Wildfires are stand replacing due to high susceptibility of tree species (thin-barked). 

However, fire-initiated stands are not necessarily even-aged, as post-disturbance 

recruitment can take many decades (Jull 1983; Parish et al. 1999).  

- Frequent mixed-severity fires may occur on south aspects adjacent to the IDF or MS 

(Gray et al. 2002).  Studies on patch size or distribution of fire remnants / retained 

trees across the ESSFdk/MSdk  in six fires ranging from 87 ha to 1728 ha reveal 

(Stuart Smith and Hendry 1998):  

o Remnant trees, patches and fire skips within fire disturbances covered 13% 

(average) of the disturbance area with a range of 1-25%. 

o Remnant patches at 0.1-2.3 patches per 100 ha with fire skips at 0-1.7 per 100 ha.  

(Patches may have some light underburning while skips have none). 

o Sizes range from 1-55 ha for remnant patches and skips. 

o Small clumps of remnant veteran western larch at 2-99 vets per 100 ha (33 on 

average).  Note that clumps of single and scattered stems were most commonly 

left in the MSdk portion of these fires. 

Climate Change Considerations 
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- Warmer drier summers will likely result in increased fire frequency.  Fire severity 

will likely remain similar due to species composition and topography.  The range of 

fire sizes will remain highly variable depending upon the weather, topographic and 

stand conditions. 

 Other Abiotic disturbances  

- Include: wind, avalanches, rockslides and snowpress. 

- Riparian areas may experience flooding and debris flows, though water volumes are 

generally lower and streams more contained than at lower elevations. 

- Little is known about the frequency and severity of abiotic disturbances.  Huggard et 

al. (1999) found highly variable annual rates and types of wind and snow damage in 

the ESSFwc near Sicamous Creek.    

 

Climate Change Considerations 

- A potential for more severe weather events could result in greater hydraulic 

disturbances (floods and debris flows) in susceptible areas. 

- Snowpress may be reduced as lower snowpacks are projected. 

 Biotic Disturbances 

- Biotic disturbances include an array of insects: bark beetles (spruce, balsam and 

mountain pine beetle especially), 2-yr cycle budworm and hemlock looper.  

- As well, pathogenic and decay fungi create significant gaps, particularly tomentosus 

root disease in the ESSFdk and ESSFwm. 

- Mistletoes and stem cankers create diffuse mortality. 

- White pine blister rust impacts whitebark pine. 

- Few quantitative estimates are available for the frequency and severity of insect 

infestations – although they appear to be cyclic similar to other zones. 

o 2-cycle spruce budworm defoliated subalpine fir and Engelmann spruce along the 

Kootenay River in alternate years from 1942-1952, from 1964-69 and in 1972, 

expanding into the White River drainage in 1972, 1978 and 1979 (Gray et al. 

2003). 

- Mountain pine beetle is having a significant impact on lodgepole and whitebark pine 

in the warmer, climatically suited portions of this zone – nearer the MS, ICH or IDF.  

Most other bark beetles have shown sporadic disturbance through time (Gray et al. 

2003). 

- Most information on insect infestations in this area is concentrated in the MS zone. 

Climate Change Considerations 

- Incidence and severity of bark beetle attacks will likely increase. 

- Mortality from root disease will expand in areas of occurrence. 
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- Mistletoe and stem cankers will remain at similar levels. 

- White pine blister rust will continue to infect whitebark pine that survives MPB 

attack. 

- MPB impacts will increase in areas with pine species. 

 Stand Development 

- Most studies of natural structure and development typically indicate stand initiation 

by fire with transition to fine scale, patchy mortality and regeneration due to limited 

severity disturbance between large fires.  This results in somewhat patchy, irregular 

stands as they age. 

Climate Change Considerations 

- Structure and development will remain as described above, except that stands 

dominated by some species, such as lodgepole pine and subalpine fir, may see 

increasing amounts of mortality, particularly beyond 2050.  Opportunities will 

emerge for species formerly suited to lower elevations to migrate upslope.  Over 

longer time frames (hundred plus years), established Douglas-fir and western larch 

will result in more fire resistant individual survivors post fire. 

 Current Landscape Condition relative to RONV 

- There is considerable debate about whether fire intervals in subalpine forests have 

increased and what the driving factors are (Wong et al. 2003).  Recently, Davis 

(2006) used a landscape fire succession model to apply stochastic fire disturbances 

across landscapes in the Invermere TSA to compare current structural conditions to 

those projected historically.  Davis used the historic natural fire regimes developed by 

Gray et al. (2003) and a fire experts’ workshop to define fire regime parameters.  The 

model followed structural attributes for historic fire regimes for 500 years.  Data from 

the 250-500 year period when disturbance was considered to be in dynamic 

equilibrium was used to define RONV minimum, maximum and mean values.  The 

resulting stand structural data for Tembec operating areas in the Inverment TSA 

suggests the following current landscape conditions relative to RONV: 

Subzone – structural 
stage 

Current condition relative to RONV 
(above or below the proportion of the subzone 
compare to area predicted by RONV) 

ESSFdk – shrub/sapling stage
4
 • Slightly

5
 below RONV in the Rockies 

• Substantially
6
  below RONV in the Purcells 

                                                 

 
4
 Shrub/sapling stage = 1.3 m tall to 12.5 cm diameter 

5
 Slightly = up to a 20% difference. 

6
 Substantially = more than a 35% difference. 
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Subzone – structural 
stage 

Current condition relative to RONV 
(above or below the proportion of the subzone 
compare to area predicted by RONV) 

ESSFdk – small tree
7
 • Substantially below RONV in the Rockies 

• Slightly below RONV in the Purcells 

ESSFdk – Medium trees
8
 with 

open to moderate crown
9
 

closure 

• Substantially below RONV across the TSA 

ESSFdk – Medium trees with 

closed canopy 
• Moderately

10
 to substantially above RONV 

across the TSA 

ESSFdk – Large trees
11

 with 

open to moderate crown 

closure 

• Slightly below RONV across the TSA 

ESSFdk – Large trees with 

closed canopy
12

 
• Substantially above RONV across the TSA 

 

Subzone – age class13 Current condition relative to RONV 

ESSFdk – early seral  • Slightly below RONV in the Rockies 

• Substantially below RONV in the Purcells 

ESSFdk – mature • Substantially above RONV in the Rockies 

• Within RONV, but at the lower end, in the 

Purcells. 

ESSFdk – Old • Moderately above RONV in the Rockies 

• Within RONV, but at the lower end, in the 

Purcells. 

 

                                                 

 
7
 Small tree = 12.5 to 24.0 cm average dbh (Numerous trees in upper canopy will be larger) 

8
 Medium trees = 24.0 to 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 

9
 Open to moderate crown closure – up to 40% crown closure. 

10
 Moderately = 20-35% 

11
 Large trees = > 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 

12
 Closed canopy = > 40% crown closure. 

13
 Age classes = as defined in the Biodiversity Guidebook (1995) 



13 

Canfor RONV strategy  

 

- The modelled increase in late successional stages of stand development, leading to 

increased homogeneity in the landscape, has been attributed to fire suppression, 

(Smith and Fischer 1997, Davis 2006).  Such homogeneity may itself alter the 

resulting nature of wildfires leading to larger, perhaps more severe fires. 

- Whitebark pine, as an early to mid-seral species is threatened as a stand component 

presumably due to fire exclusion, blister rust, mountain pine beetle and possibly 

climate change.  Biogeoclimatic envelope modelling suggests that climatically 

suitable habitat for whitebark pine will decrease by 73% by ~2085, virtually 

disappearing from southern BC.  Moreover, 23% of whitebark pine forests previously 

considered unsuitable beetle habitat will be at risk to outbreaks by 2075 (Campbell 

2007). 

 Future Sensitivities related to RONV due to climate change 

- As noted above climate conditions suitable for whitebark pine are considered to 

decrease over time.   

- Presently there are more than 55,000 ha of mature lodgepole pine, 80+ years old 

within the TSA
14

.  It is anticipated from current trends that most of these stands will 

suffer severe premature mortality from mountain pine beetle, over the near term.  

Climate change may have been a significant factor in this trajectory.  It is quite 

possible that much of this area will naturally regenerate to young lodgepole pine 

which will be extremely stressed over time from a changing climate leading to high 

levels of premature mortality in 2050 or just beyond. 

- There are currently close to 6000 ha in relatively young stands (40 years old or less) 

dominated by subalpine fir across the TSA.  They will likely experience beyond 

normal climatic regimes, become stressed and suffer increased premature mortality 

from bark beetles, budworm and other disturbances beyond 2050.  

- Older spruce stands (80 years and older) are extensive, covering approximately 

43,000 ha across the TSA.  They will likely suffer increased mortality from bark 

beetles and possibly fire related disturbance during drought cycles.  The level and 

timing of mortality could well be outside of what has been identified through RONV.  

- The overall impact of climate change may be to bring the landscape more in line with 

what would have been expected under RONV (more younger age classes and open 

stands due to stand-replacing fire and insects and dispersed mortality).   

Considerations for the ESSFwm (wet, mild) Subzone (less than 1% of area  – 
thus only discussed briefly) 

- ESSFwm is wetter than the ESSFdk. 

- Some white pine and hemlock is found here. 

                                                 

 
14

 This is total area across the TSA, not just in the Canfor chart area. 
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- Local studies show a mean fire return interval of 25-340 yrs.  The Biodiversity 

Guidebook (1995) designates it a NDT2 with stand replacing disturbances every 200 

years. 

- It is possible that this subzone will be warmer, and perhaps wetter with climate 

change.  Increases in precipitation may mostly occur in the winter, fall and spring.  

Therefore, impacts may be similar to those noted in the ESSFdk with the addition of 

increased potential for landslides, possibly flooding and snow damage. 

Interior Cedar-Hemlock Zone - the ICHmk (moist, cool) 
specifically 

- Occurs below the ESSF zone at low to middle elevations – at 800 -1500 m in the East 

Kootenays. 

- Relatively high diversity of tree species: 

o Douglas-fir, western larch and hybrid white spruce, lodgepole pine, western 

redcedar, paper birch, trembling aspen and subalpine fir.  Cottonwood may be 

found in riparian areas. 

- Moderate climate with warm wet summers and cool winters with a moderate 

snowfall. 

Climate Change Considerations
15

: 

- With warming temperatures and predicted hotter and drier summers and with overall 

precipitation increasing or remaining similar, the climate envelope of the ICHmk will 

shift to more area under conditions similar to the IDFdw, IDFdm and at lower 

elevations IDFxk and IDFxh, which is not found in the area at this time.  These hotter 

drier conditions may result in some species being outside of their ecological 

tolerances resulting in increased mortality and species shifts. 

 Wildfire disturbance 

- Has a complex fire history – including low severity, mixed severity and stand 

replacing fires, overlapping through time. 

- Wong and Dorner (2003) suggest disturbance rates were highly variable in the past.  

In the ICH, disturbance rates were lower in pre-settlement times relative to the early 

half of the 20th century.  Disturbance rates were again lower in the latter half of the 

20th century.  However, in the ICHmw2, where extensive logging has occurred, 

disturbance rates have increased.  Current proportions of old forest are low for the 

ICHmw2 relative to the historic range.  Both Pollack et al. (1997) and Wong and 

Dorner (2004) suggest that the disturbance regime is predominantly stand-replacing.  

However, data collected by Quesnel and Pinnell (2000) suggest instead that low- and 

mixed-severity disturbances may be predominant in certain parts of the ICH. 

                                                 

 
15

 The ICHmk was part of the Kamloops Future Forest Strategy data set.  Interpretations regarding climate 

envelope shifts were informed by the KFFS and the ecological subzone gradients found in the study area. 
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- Mean fire return intervals (Table 2): 

o for stand replacing fires - 70-120 in the ICHmk 

o for low severity fires - 11-24 in the ICHmk (more common on S aspects) 

o for mixed severity fires - 25-38 in the ICHmk (more common on S aspects) 

o NOTE: The 1995 Biodiversity Guidebook assigns a NDT3 ranking to the 

ICHmk4 (formerly the ICHmk1) with a mean stand replacing fire return interval 

assumed to be 150 years. 

- Few studies are available on patch size or distribution of fire remnants or retained 

trees. Stuart-Smith and Hendry (1998) assessed one 2909 ha fire from 1934 spanning 

the ICHmk1, MSdk, and ESSFmw.  They found: 

o Remnant trees, patches, islands and fire skips within fire disturbances covered 

21% of the disturbance area. 

o Remnant patches at 0.6 patches per 100 ha with fire skips at 1 per 100 ha.  

Patches may have some light underburning while skips have none. 

o Sizes range from 1-100 ha for remnant patches and skips. 

o Small clumps of remnant veteran western larch at 9 vets per 100 ha 

o NOTE: this study may be of limited value to characterize the ICH as this is only 

one fire, and information for the ICH may be difficult to tease out.  It does 

however put the ICHmk into perspective on the East Kootenay landscape – as a 

narrow strip between the ESSF and the MS it is heavily influenced by large 

wildfires in those subzones. 

Climate Change Considerations 

- Warmer drier summers will likely result in increased fire frequency.  Fire severity 

will likely increase with longer hot dry periods predicted.  The range of fire size will 

remain highly variable depending upon the weather, topography and stand conditions. 

 Other Abiotic disturbances  

- Mostly include wind, and snowpress.  Information is limited, but losses appear to be 

scattered and very localized, but can be locally important depending on biophysical 

features across the landscape (Mitchell and Novak 2004).  

- Riparian areas may experience occasional hydraulic disturbance from flooding and 

debris flows. 

Climate Change Considerations 

- More windthrow could result from more extreme weather events, although this is 

expected to be localized. 

- Snowpress may decline with overall reduction in snowpacks over time. 

- Intensified periods of rain from extreme weather events could result in localized 

hydraulic disturbances. 
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 Biotic Disturbances 

- Root disease is influential in stand composition and development, occasionally 

maintaining presence of broadleaf species with conifers in a gappy, dynamic seral 

mixture. 

- Hemlock looper caused damage in the Invermere TSA a number of times over the 

past 60 years, including 1947-48, 1975, 1983-85, 2001-2002 (Gray et al. 2003). 

Climate Change Considerations 

- Presence of Armillaria root rot and hemlock looper will persist for the medium term 

but will be less influential as climate become warmer and drier over time. 

- Pests such as bark beetles may increase over time especially in subalpine fir. 

- Laminated root rot may find a foothold over time with increased summer drying. 

 Stand Development 

- Climax stands are rare due to past disturbances and harvesting – found mainly on 

wetter sites – they are dominated by western redcedar, spruce, and subalpine fir.   

- Seral stands dominated by lodgepole pine with extensive mountain pine beetle history 

are common. 

- Douglas-fir, western larch, paper birch and aspen are also mixed into many seral 

stands. 

Climate Change Considerations 

- Climax stands on wetter sites will continue to experience natural mortality as in the 

past, while climax stands on drier sites may incur increased mortality. 

- Seral stands at mid and higher elevations will continue to develop and grow in a 

similar pattern as the present; those at lower elevations and southern aspects may lose 

vigour and have increased mortality. 

- Species composition will likely see minor changes with subalpine fir being phased 

out over time. 

 Current Landscape Condition relative to RONV 

- Recent stand structural modelling from Davis (2006) for Tembec suggests the 

following landscape conditions relative to RONV
16

: 

Subzone – structural stage Current condition relative to RONV (above or 
below the proportion of the subzone under 
RONV) 

ICHmk1 – shrub/sapling stage
17

 • Substantially
18

  below RONV across the TSA, 

except perhaps within the Trench / Columbia 

                                                 

 
16

 See the ESSFdk – for an explanation of the approach used by Davis. 
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Subzone – structural stage Current condition relative to RONV (above or 
below the proportion of the subzone under 
RONV) 

Valley. 

ICHmk1 – small tree
19

 • Substantially below RONV across the TSA 

ICHmk1 – Medium trees
20

 with 

open to moderate crown
21

 closure 
• Substantially below RONV across the TSA 

ICHmk1– Medium trees with 

closed canopy 
• Moderately

22
 above RONV across the TSA 

ICHmk1– Large trees
23

 with open 

to moderate crown closure 
• Substantially below RONV across the TSA 

ICHmk1– Large trees with closed 

canopy
24

 
• Substantially above RONV in the Rockies. 

• Slightly
25

 below RONV in the Purcells. 

 

Subzone – 
age class26 

Current condition relative to RONV (above or below the 
proportion of the subzone under RONV) 

ICHmk1– early 

seral  
• Substantially below RONV across the TSA, except perhaps right in 

the Columbia Valley. 

ICHmk1– 

mature 
• Substantially above RONV in the Rockies 

Within RONV, but at the lower end, in the Purcells and the 

Columbia Valley. 

ICHmk1– Old • Moderately above RONV in the Rockies 

• Substantially above RONV in the Purcells & Columbia Valley. 

 

                                                                                                                                                    

 
17

 Shrub/sapling stage = 1.3 m tall to 12.5 cm diameter 
18

 Substantially = more than a 35% difference. 
19

 Small tree = 12.5 to 24.0 cm average dbh (Numerous trees in upper canopy will be larger) 
20

 Medium trees = 24.0 to 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 
21

 Open to moderate crown closure – up to 40% crown closure. 
22

 Moderately = 20-35% 
23

 Large trees = > 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 
24

 Closed canopy = > 40% crown closure. 
25

 Slightly = up to a 20% difference. 
26

 Age classes = as defined in the Biodiversity Guidebook (1995) 
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- Mapping of historic natural fire regimes and preliminary analysis of departure from 

historic fire regimes (incorporated into conditions classes) indicates the greatest 

departure to be in the IDF and PP with large areas of departure in the MS (Blackwell 

et al 2003).   However, the modeling completed by Davis (2006) for the ICH 

confirms some significant departures from structural conditions and age classes 

expected under historic RONV (see above). There is a lower proportion of the area in 

an early seral structural stage, and less open (or moderately open) mature stands with 

medium-sized or larger trees   

- Meanwhile there is a higher proportion of stands in a closed canopy condition with 

medium sized trees (and with larger trees – mostly in the Rockies), corresponding to a 

higher proportion of old growth than under RONV.   

- It should be noted that crown closure modelling is likely not as certain as the age 

class modelling.  

 Future Sensitivities related to RONV due to climate change 

- Approximately 1500 ha of lodgepole pine leading stands are 40 years old or younger 

across the TSA
27

.  Some of these stands will be under significant stress due to climate 

over the rotation, leading to high levels of mortality beyond 2050.  

- Depending on the location of these stands, increased disturbance in them could 

significantly increase risks to biodiversity and other values. 

 

Montane Spruce Zone - the MSdk (dry, cool) specifically 

- Occurs below the Engelmann Spruce Subalpine Fir zone dry cool subzone (ESSFdk), 

and above the Interior Douglas-fir zone (IDF), representing transitional slopes 

between the two, or mid-elevation valley bottoms – at 1050-1550 m (south slopes) 

and 1150 – 1650 m (north slopes) in the East Kootenays.  This generally contrasts 

with the MS as a highland plateau in other portions of the southern interior. 

- Characterized by extensive seral stands of lodgepole pine. 

- Douglas-fir, western larch, hybrid spruce and subalpine fir are also common 

dominant species. 

- Aspen (sometimes birch) occurs throughout, with black cottonwood in riparian areas. 

- Has a cool continental climate with moderate snowloads. 

Climate Change Considerations
28

: 

                                                 

 
27

 Across the entire TSA – not just on Canfor’s chart area. 
28

 The MSdk was not part of the Kamloops Future Forest Strategy data set.  The Kamloops data set included 

the MSdm and MSxk.  The MSdk is overall wetter than both by 100 to 150 mm per year.  It’s 

averagetemperature is slightly colder (2.2 vs 3.2 and 2.6 degrees C).  Maximum temperatures are similar at 

approximately 20 degrees C.  The minimum average temperature is slightly warmer with a similar number of 
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- With warming temperatures and predicted hotter and drier summers and overall 

precipitation increasing or remaining similar, the climate envelope of the MSdk will 

shift to those like the IDFdk and IDFmw and at lower elevations IDFxk and 

IDFxh/PPxh which are not found in the area at this time.  These hotter drier 

conditions may result in some species being outside of their ecological tolerances 

resulting in increased stress, mortality and species shifts, e.g., lodgepole pine. 

 Wildfire disturbance 

- Wildfire is a key disturbance mechanism along with bark beetles – fitting with the 

silvics of lodgepole pine which tends to be maintained through a succession of stand-

replacing disturbances.  Occasionally beetles may provide the catalyst for stand 

replacing fire. 

- Not all wildfires are stand replacing  - mixed severity fires have been recorded on 

south slopes and may be more common than previously thought (Gray et al. 2003). 

o Daniels et al (2007) used tree rings to reconstruct the fire history and quantify the 

climate conditions associated with historic fires in the montane forests of the 

Rocky Mountain Forest District.  Fire intervals are inversely related to the spatial 

scale of the study area so that longer intervals are associated with smaller areas.  

At the scale of individual trees, fire intervals ranged from 8 to 346 years.   

� The median interval between fire scars on individual trees was 58 years, 

ranging from 22 to 115 years, in the warm plots, and 42 years, ranging 

from 18 to 69 years, in the cool plots.   

� Their fire scar records included only 6 fires since 1944.  The low 

incidence of fire during the past 65 years suggests fire suppression is 

having a substantial impact on the fire regime of forests in the Rocky 

Mountain Forest District.   

� Time since last fire has exceeded the maximum interval between historic 

fires at 16 of 28 (57%) sites.  They surmise that the low incidence of fire 

scars is partly due to climate and largely due to fire suppression.  Climate 

conditions were not conducive to fire from 1946 to 1966, but conditions 

suitable for local and regional fires have dominated since 1981. 

o Cochrane (2002) concludes that Montane Spruce forests in southeastern British 

Columbia have multiple lines of evidence supporting the hypothesis that the 

historic fire regime included a combination of low-to-moderate severity and high-

severity fires.  Low-to-moderate severity fires are evident in the current forest 

structure and the fire scar record.   

o Cochrane (2002) noted half of the stands in his study currently have fire-free 

intervals that were shorter than the maximum fire interval recorded in the plot and 

                                                                                                                                                    

 

growing degree days (966 vs 999 and 890).  Summer precipitation was slightly higher than for the other two 

units (306 vs 256 and 221 mm). 
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were within the historic range of variability.  The time since last fire at all plots 

ranged from three to 123 years and for nine of 18 plots the time since last fire 

exceeded the longest fire interval in the corresponding plot-level fire record.  This 

suggests that the fire regime has been altered on only part of the landscape.    

- The major take-home message from these results is variability.   Variability in fire 

occurrence and frequency, and consequently, in resultant stand structure, was evident 

at the plot, sub-regional and regional scales for Cochrane.  He suggests future 

management strategies should incorporate the variability observed in this study at the 

stand and landscape scales and return low- to moderate severity disturbances to these 

stands more frequently. 

- As a general summary of this variability, mean fire return intervals in the MSdk are as 

follows (Table 2): 

o for stand replacing fires - 51-130 yrs 

o for mixed severity fires – 16-78 yrs - more common on S aspects (Daniels et al.  

2007) 

o NOTE: The 1995 Biodiversity Guidebook assigns a NDT3 ranking to the MSdk 

with a mean stand replacing fire return interval assumed to be 150 years. 

- Studies on patch size or distribution of fire remnants / retained trees across the 

ESSFdk/MSdk reveal (from Stuart Smith and Hendry 1998): 

o Remnant trees, patches and fire skips within fire disturbances covered 13% 

(average) of the disturbance area with a range of 1-25%. 

o Remnant patches at 0.1-2.3 patches per 100 ha with fire skips at 0-1.7 per 100 ha.  

(Patches may have some light underburning while skips have none). 

o Sizes range from 1-55 ha for remnant patches and skips. 

o Small clumps of remnant veteran western larch at 2-99 vets per 100 ha (33 on 

average).  Note that clumps of single and scattered stems were most commonly 

left in the MSdk portion of these fires. 

- While fire sizes vary greatly, they can be large (several thousand ha). 

- An analysis of charcoal and pollen in sediments of Dog Lake in Kootenay National 

Park provided a 10,000-year record in changes of vegetation types and fire frequency 

in the lake’s vicinity (Hallett and Walker 2000, in Wong et al. 2003).  Inferred fire 

frequency varied continuously throughout the Holocene, and for the last ~500 years 

frequency ranged from 200 to 250 years – much larger than the 60–130-year fire 

cycle for Kootenay National Park reported in Masters (1990). 

o Likely a result of the limited temporal resolution of charcoal records and 

assumptions that fire was only agent responsible for stand-replacing events 

(ignoring other influences such as insect epidemics). 

- Daniels et al. (2007) suggest a strong cyclic influence from climate for mixed severity 

fires in this subzone with conditions most suitable for wildfire: 
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o When PDO
29

 was positive (warm phase) and AMO
30

 was negative (cool phase) 

regardless of variation in ENSO
31

, 

o During El Niños when PDO and AMO were positive (warm phase), and 

o During La Niñas when PDO and AMO were negative (cool phase). 

Climate Change Considerations 

- While highly uncertain, it is anticipated that climate change may: increase the 

potential of a severe fire season during susceptible climatic cycle combinations; 

increase the length of the fire season generally; and increase the chances of fires 

beyond the favourable cyclic conditions described by Daniels et al. (2007).  

 Other Abiotic disturbances  

- Includes: wind, avalanches, and snowpress.  Avalanche runout zones may provide 

important habitat. 

- Riparian areas may experience flooding and debris flows, especially in alluvial or 

semi alluvial reaches in valley bottoms. 

Climate Change Considerations 

- Windthrow may increase locally with extreme weather events.  

- Snowfall is projected to decrease, limiting the impacts of snowpress. 

- Riparian impacts may occur periodically due to extreme events. 

 Biotic Disturbances 

- Biotic disturbances are dominated by bark beetles – mostly mountain pine beetle, but 

also spruce beetle.  Note that disturbance frequencies based on charcoal records may 

underestimate overall disturbance frequencies because they are unable to detect insect 

outbreaks.  

- Data on historical frequency of disturbance for insect infestations is sparse.  Data 

from other TSAs infer infestations lasting 6-8 years every 13-60 years (Wood and 

Unger 1996, in Wood et al. 2003). 

                                                 

 
29

 The PDO or Pacific Decadal Oscillation, represents sea surface temperatures in the northern Pacific Ocean 

which vary over periods of 20 to 30 years with positive (negative) values indicating warmer (cooler) than 

average temperatures. Temperature of the north Pacific Ocean influences precipitation regimes and storm 

tracks in British Columbia. 
30

 The AMO or the Atlantic Multi-decadal Oscillation represents sea surface temperatures in the northern 

Atlantic Ocean which oscillate over periods of 20 to 50 years, with positive (negative) values representing 

warmer (cooler) than average temperatures. Temperature of the Atlantic Ocean influences atmospheric 

circulation in the northern hemisphere, with influences on regional precipitation throughout North America 
31

 ENSO – or the El Nino Southern Oscillation includes an El Niños and La Niñas phase.  El Niños generally 

result in warmer and drier winters in southern British Columbia and have significant impacts on snow packs. 

Since El Niños and La Niñas last 18 months to three years, they contribute to multiple-year variations in 

climate. 
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- Gray et al. (2003) found recorded infestations to fall within the range reported by 

Unger and Wood near Canal Flats.  For much of the 20
th

 century they were spotty and 

mobile.  More specifically Gray et al. (2003) found: 

o Mountain pine beetle was first recorded in 1929-1941 in Kootenay National Park, 

with spot infestations detected in 1967-69 near Canal Flats, Invermere and 

Briscoe.  In 1973 numerous patches were found north of Whiteswan Lake, 

expanding each year thereafter and dispersing to the west side of the Columbia 

River by 1975. 

o Spruce beetle was first recorded in Kootenay Park in 1934.  The next recorded 

infestation was in 1968 west of the Elk River.  Spot infestations were noted from 

1981-84 near the Height of the Rockies Wilderness area and at the headwaters of 

the Kootenay River in 1982 and 1988. 

- Mistletoes and stem cankers create diffuse mortality. 

- Grazing occurs but is less important as a disturbance mechanism since little winter 

range occurs here. 

Climate Change Considerations 

- As insects respond profoundly to climate, climate change may provide a context 

much different than historic RONV.   

- Douglas-fir beetle will likely increase.   

- Lodgepole pine may become susceptible to host of forest health agents as the climate 

becomes hotter and drier – more like lower elevations (dry IDF and PP) where 

lodgepole is not generally found. 

 Stand Development 

- Most studies suggest that this zone is dominated and characterized by typical even-

aged stand development, reinitiated by stand-replacing events expected in lodgepole 

pine dominated landscapes. 

- However, the presence of Douglas-fir and western larch in these stands and a 

relatively common occurrence of a mixed severity fire regime on warmer, drier slopes 

often left a significant old growth legacy of scattered patches, clumps and individual 

trees. 

 Climate Change Considerations 

- With hotter drier conditions, especially beyond 2050, Douglas-fir and western larch 

and possibly ponderosa pine may be more suited to these conditions (which will be 

more like those currently at lower elevations) for long term health and growth than 

lodgepole pine -  making for a more diverse forest mix.   

- Presently there are approximately 20,000 ha of lodgepole pine-leading stands 40 

years old and less across the TSA.  Beyond 2050, these stands could be stressed, 

suffering higher than previous mortality, resulting in greater stand gaps and 

opportunities for alternative species.  This mortality will be patchy and difficult to 
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predict as it will likely mostly result from pulses of mortality from insects and/or 

possibly disease. 

- While it is currently a challenge to reforest with tree species other than lodgepole pine 

in the MSdk, encouraging a component of species other than lodgepole pine wherever 

possible will be helpful over time as these stands mature. 

 Current Landscape Condition relative to RONV 

- There has been considerable debate about whether fire intervals in these forests have 

increased and what the driving factors are (Wong et al. 2003). 

- Daniels et al. (2007) compared current fire occurrence with historic occurrence during 

significant drought events determined by PDO, AMO, and ENSO cycles and found 

only 6 fires in the MSdk since 1944, when 20 would be expected based on historic 

trends.  They attribute the low incidence of fire to past fire suppression. 

- Forest harvesting is the primary new disturbance added to these systems.  

Considerable harvesting has occurred here, often as a salvage response to insect 

infestations or fire. 

 

- Recent stand structural data and modelling from Davis (2006) for Tembec suggests 

the following landscape conditions relative to RONV
32

: 

Subzone – structural stage Current condition relative to RONV (above 
or below the proportion of the subzone under 
RONV) 

MSdk – shrub/sapling stage
33

 • Substantially
34

 below RONV across the TSA. 

MSdk – small tree
35

 • Moderately
36

  below RONV across the TSA. 

MSdk – Medium trees
37

 with open to 

moderate crown
38

 closure 
• Substantially below RONV across the TSA. 

MSdk– Medium trees with closed 

canopy 
• Moderately above RONV in the Purcells. 

• Substantially above RONV in the Rockies. 

MSdk– Large trees
39

 with open to 

moderate crown closure 
• Moderately below RONV across the TSA 

                                                 

 
32

 See the ESSFdk – for an explanation of the approach used by Davis. 
33

 Shrub/sapling stage = 1.3 m tall to 12.5 cm diameter 
34

 Substantially = more than a 35% difference. 
35

 Small tree = 12.5 to 24.0 cm average dbh (Numerous trees in upper canopy will be larger) 
36

 Moderately = 20-35% 
37

 Medium trees = 24.0 to 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 
38

 Open to moderate crown closure – up to 40% crown closure. 
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Subzone – structural stage Current condition relative to RONV (above 
or below the proportion of the subzone under 
RONV) 

MSdk– Large trees with closed 

canopy
40

 
• Substantially above RONV across the TSA – 

especially in the Rockies. 

 

Subzone – age class41 Current condition relative to RONV (above 
or below the proportion of the subzone under 
RONV) 

MSdk– early seral  • Substantially below RONV across the TSA. 

MSdk– mature • Substantially above RONV in the Rockies. 

• Within RONV (close to mean) in Purcells. 

MSdk– Old • Substantially above RONV in the Rockies 

• Slightly
42

 above RONV in the Purcells. 

 

- Although data are not present to evaluate past insect infestations before the 20
th

 

century, many think that climate change has reduced the frequency and duration of 

cold winters encouraging more frequent and severe mountain pine beetle infestations.  

Mountain pine beetle is currently in the outbreak phase throughout the Rocky 

Mountains with current attack levels expected to continue for some time.  This will 

likely alter the conditions indicated by Davis (2006) that show a strong departure 

from RONV mostly due to a lack of early seral structural stages and a corresponding 

over-abundance of older age classes with closed canopy stands. 

 Future Sensitivities related to RONV due to climate change 

- Climate change will likely result in a greater variability and higher levels disturbance 

than was experienced in the recent past with increased potential for extreme hot 

weather events and resultant fires as well as the potential for added insect attacks on 

lowered vigour stands.  These disturbances will likely represent the extreme under 

RONV, or could in fact be beyond (above) what is considered to be historic RONV. 

- These severe disturbances could have profound impacts on most forest values in this 

subzone, including biodiversity and habitat.  Management to increase the presence of 

non-pine species will over time help to address these risks. 

                                                                                                                                                    

 
39

 Large trees = > 33.0 cm average diameter (Numerous trees in upper canopy will be larger) 
40

 Closed canopy = > 40% crown closure. 
41

 Age classes = as defined in the Biodiversity Guidebook (1995) 
42

 Slightly = up to a 20% difference. 
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Interior Douglas-fir Zone in General- the IDFdm(dk) specifically  

- While the dry mild subzone of the IDF (IDFdm) dominates Canfor’s area of interest 

in the Invermere TSA, a small amount of IDFdk occurs north of Briscoe, and a very 

small amount of IDFxk occurs close to Radium Hot Springs and East of Windemere 

Lake. 

- Occurs generally in valley bottoms mostly from 800 -1200 m in the East Kootenays.  

Concentrated in the Rocky Mountain Trench with fingers moving up adjacent 

drainages. 

- Forests are dominated by Douglas-fir, with western larch, ponderosa pine, aspen and 

some occasional lodgepole pine or birch on suitable sites.  Black cottonwood may be 

found in riparian areas. 

- Has a continental climate with a long warm, dry growing season and limited snowfall 

in winter. 

Climate Change Considerations
43

: 

- With warming temperatures and predicted hotter and drier summers and overall 

precipitation increasing or remaining similar, the climate envelope of the IDFdm will 

shift to those more similar to the IDFxk and IDFxh/PPxh/BG (Bunchgrass zone) 

temperature levels which are not found in the area at this time.  These hotter drier 

(summer) conditions will result in some species being outside of their ecological 

tolerances resulting in increased mortality and species shifts, e.g., lodgepole pine. 

 Wildfire disturbance 

- Has a fire history classically characterized by a low severity fire regime.   Drier 

portions of the IDF zone experience frequent underburns, but even in these dry 

portions, mixed fire disturbances are evident.  Intensities and return frequencies vary 

from place to place.     

- The pre-European mean fire interval between these fires has been suggested to be 14 

to 19 years, however many suspect that fire history here is much more complex.  

When ranges of fire return intervals are included (rather than means), they indicate 

even lower and higher return intervals. 

- Many stands in the IDF have fires scars on trees that have survived past fires, 

indicating the prevalence of underburns.  There is also evidence of higher-severity 

disturbances in most parts of the IDF, influenced by vegetation type and local 

                                                 

 
43

 The IDFdm was not part of the Kamloops Future Forest Strategy data set.  However, the Kamloops data set 

included a number of IDF subzones.  The IDFdm is overall most similar to the IDFmw as the precipitation is 

within 50 mm (521 vs 572 mm), the average temperature is 4.4 vs 4.9 degrees C., the growing degree days 

are within 5% and the summer precipitation is within 20 mm.  The climatic envelope shifts attributed to the 

IDFmw (indicated above) mya be conservative for the IDFdm. 
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topography, and range from small areas to several thousands of hectares (Wong et al. 

2004).   

o This pattern is common in the cooler moister parts of the IDF (e.g, studies in the 

IDFdk of the Cariboo plateau) where low severity fire is common but is mixed 

with higher severity events, and it also true in dry areas of the IDF (such as the 

Stein Valley).   

o The geographical extent of mixed-severity disturbance regimes in the IDF in 

British Columbia is unknown and is the subject of current debate.   

o The few studies that estimated fire size distributions in IDF forest types found that 

most fires tended to be relatively small (<400 ha in Heyerdahl et al. 2001; <100 

ha in Lertzman 2001).   

o Low-severity fires in the lower Stein Valley seemed to be much smaller (2–4 ha), 

and are thought to be highly constrained by topographic fire breaks (Riccius 1998; 

Jordan 2002).   

o In areas of the province where there are few topographic breaks, such as on the 

Cariboo Plateau, fires had the potential to be large (Iverson et al. 2002).  The 

largest lightning-caused fire recorded during 1950–1998 in the Cariboo IDF was 

1434 ha, and was likely suppressed (unpubl. B.C. Ministry of Forests fire 

database).   

o In most studies in the IDF, at least one fire year occurred that burned the entire 

study area (Wong et al 2004), suggesting episodic severe fire weather events. 

o NOTE: The 1995 Biodiversity Guidebook assigns a NDT4 ranking to the IDFdm 

with a mean stand replacing fire return interval assumed to be 250 years, 

recognizing fires of lower intensities in the interim. 

- Size and distribution of historical fires is difficult to determine in much of the IDF 

due to indistinct boundaries between patches/stands.  Estimates for the IDF in other 

parts of BC suggest small disturbances less than 100 or 400 ha, possibly as small as 

2-4 ha (Wong et al. 2003). 

- No studies are available on patch size or distribution of fire remnants or retained trees 

in the East Kootenay IDF presumably because of the confusing context of past 

disturbances and the challenges associated with identifying distinct disturbance 

boundaries. 

- A dramatic decrease in fire frequency over the last century in the dry forest types, 

observed in most of the studies cited above, has led to an ongoing debate about 

causes, effects and appropriate management responses. 

Climate Change Considerations 

- While highly uncertain, it is anticipated that climate change may: increase the 

potential of a severe fire season during susceptible climatic cycle combinations; 

increase the length of the fire season generally; and increase the chances of fires 

beyond the favourable cyclic conditions described by Daniels et al. (2007).  



27 

Canfor RONV strategy  

 

- Mortality due to climate change could result in dead stands that could be at enhanced 

risk if they occur in sequence with prolonged drought and high summer temperatures. 

 Other Abiotic disturbances  

- Drought tends to interact with the array of biotic disturbances and fire to contribute to 

mortality in trees. 

- Riparian areas, particularly along alluvial reaches, may experience flooding and bank 

undercutting. 

- Windthrow is occasional and minor due to deep rooting in fine textured soils that dry 

to a high degree of compacted firmness. 

Climate Change Considerations 

- Drought will have a significant impact in susceptible topographic and edaphic 

conditions.  Stands not adapted to drought will experience stress and possible 

mortality through a host of agents.  

- Riparian impacts may occur periodically due to extreme events. 

- Snowfall is projected to decrease, limiting the impacts of snowpress. 

- Windthrow will likely remain low, except in areas with high levels of mortality. 

 Biotic Disturbances 

- Insect defoliators (western spruce budworm and Douglas-fir tussock moth especially) 

and bark beetles are considered very significant disturbance agents along with fire in 

this subzone(s).  These agents may have acted in conjunction with one another and 

root disease (Armillaria and Phellinus) to create gaps throughout stands.  They may 

also have interacted with (or without) fire to create stand-replacing events.  

o However, there have been limited analyses on the size and distribution of insect 

epidemics. 

- Douglas-fir bark beetle infestations noted locally in the IDF are as follows (Gray et 

al. 2003): 

o Douglas-fir beetle was first noted around Windermere Lake in 1953, with 

scattered spot infestations throughout the Invermere TSA in the 1990’s and 

numerous infestations east of Canal Flats and north of Invermere. 

o Populations declined in 2001 and again in 2002. 

- The grasslands and open forest habitats have been altered by long time grazing with 

large herds of cattle and horses over time.  In fact it is likely difficult to reconstruct 

“natural grassland conditions” based on this impact.  As well, grazing by native 

ungulates (elk, deer and sheep) can be severe as the majority of ungulate winter range 

is found here, often putting native ungulates in direct competition with domestic 

cattle. 

- Native plant communities, on some range units in the Trench,will remain in an early 

successional stage if the present levels of heavy wildlife and livestock forage use 
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continue (Ross and Wilkeem 2002).  The “ecosystem restoration” program was 

established in part to help improve this situation.  This program treats stands 

throughout this subzone every year to open overstory and improve range condition.  

- Dwarf mistletoe, stem rusts and needle casts contribute to disturbance in a minor way. 

Climate Change Considerations 

- As insects respond profoundly to climate, climate change may provide a context 

much different from that of historic RONV.   

- With hotter drier conditions, Douglas-fir beetle issues could increase during cyclic, 

more severe drought periods.   

- Climatic conditions are expected to become like those currently found in the very dry 

and hot IDF, PP or even BG zones, where lodgepole pine is generally not found.  It is 

therefore expected that these anticipated severe conditions will greatly increase stress 

on existing lodgepole pine, making it more susceptible to host of forest health agents 

as it develops, even though it may well be the easiest species to establish. 

- Root rots will likely decrease in severity with the warmer drier summer conditions. 

 Stand Development 

- Topography exerts a strong influence on distribution of soil moisture and 

subsequently the spread of disturbance – leading to structurally complex forested 

landscapes of multi-aged patches of different sizes.  Individual stands are often hard 

to define.  

- Historically it is estimated that the fire regime dominated by low severity fires 

maintained numerous open stands of larger, fire resistant Douglas-fir with western 

larch and ponderosa pine, interspersed by pockets of higher density smaller trees (due 

to fire skips).  There is debate about the relative mix of these stand conditions. Some 

larger even-aged patches may have occurred after stand-replacing events, but it is not 

clear how significant they would have been on the landscape. 

Climate Change Considerations 

- With hotter drier conditions, especially beyond 2050, Douglas-fir and ponderosa pine 

may be more suited to these conditions (for long term health and growth) than 

lodgepole pine - making for a more diverse forest mix.  NOTE: Climatic conditions 

are expected to become like those currently found in the very dry and hot IDF, PP or 

even BG zones, where lodgepole pine is generally not found.  It is therefore expected 

that these anticipated severe conditions will greatly increase stress on existing 

lodgepole pine, making it more susceptible to host of forest health agents as it 

develops, even though it may well be the easiest species to establish. 

- Presently there is approximately 5000 ha of lodgepole pine leading stands less than 

40 years of age across the TSA, these stands may be susceptible to climate changes 

resulting in disturbances presently outside the RONV for stands of that age. 
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- While it may be less challenging right now to reforest with lodgepole pine in the 

IDFdm/dk, encouraging a component of species other than lodgepole pine wherever 

possible will be helpful over time as these stands mature. 

 Current Landscape Condition relative to RONV 

- A dramatic decrease in fire frequency over the last century has been found in all 

studies in the IDF (Wong et al. 2003).   

o A mapping of historic natural fire regimes and preliminary analysis of departure 

from historic fire regimes (incorporated into conditions classes) suggests the 

greatest departure to be in the IDF and PP with large areas of departure in the MS 

(Blackwell et al 2003). 

o In the Rocky Mountain Trench portions of the IDF may have missed 3-5 fire 

cycles (Gray et al. 2003). 

o NOTE: Structural classes were not analysed by Davis (2006) for the IDF because 

of the mixed age and structural nature of these stands. 

- All of these studies suggest higher densities today in many areas of the IDFdm with 

greater fuel loading in stands than in the past.  This is a generalization, and it is highly 

likely that conditions were much more diverse across this area historically, with more 

open conditions mixed in. 

 Future Sensitivities related to RONV due to climate change 

- Climate change will result in more extreme weather events that pose a high risk for 

larger, more severe and more frequent disturbances, especially from fire and insects, 

depending upon management actions.    

- Because recent (over the past 40-60 years) disturbance regimes are recognized to be 

beyond what is considered historic RONV, it is estimated that there has been a 

significant decline in grasslands or open forest conditions in parts of the IDF.  One 

result is that many local grasslands / open forest vertebrate species are Red or Blue 

listed provincially. 

- The available grasslands and open forests are often severely over-grazed by cattle (a 

disturbance not found under historic RONV) and several exotic plants and noxious 

weeds have been introduced and gained a significant foothold outcompeting native 

grasses. 

- Existing stand types already have a much higher stocking, vertical canopy diversity 

and potential fuel loading than would have been expected within historic RONV.  

With potentially more mortality and more severe and extended droughts in the future, 

the risk of large severe fires will dramatically increase.  

- While these possible large severe disturbances in the future may create conditions to 

allow for more grasslands, they will also allow for more widespread competing exotic 

plants (invasives, noxious weeds).  As well the anticipated extreme severity of these 

fires may have a significant impact on forest structures and associated habitats. 



30 

Canfor RONV strategy  

 

- Clearly, without management actions to reduce the risk from these potential 

disturbances, there could be significant impacts on habitat, and other values (private 

property, recreation, visual landscapes) in the Rocky Mountain Trench over the next 

40-70 years. 

 Considerations for the IDFxk 

- The IDFxk is drier – more like the Ponderosa Pine zone without the ponderosa pine – 

open stands of Douglas-fir with practically no other species.  These stands may be at 

the drier end of the IDF in the Rocky Mountain Trench – but they are poorly sampled 

mostly because private land predominates here.  

- They are even more likely to have been dominated historically by low severity fire 

regimes than the IDF discussed above. 

 

 

Alpine Tundra Zone in General 

The Alpine Tundra Zone is located at the highest elevations in the study area.  It begins 

above the treeline and is located above the ESSF zone.  Vegetation patterns are influenced 

by the short harsh growing season and location of suitable soils.  The resulting vegetation 

is often patchy made up small willows, buttercups, saxifrages, pussytoes, sedges and 

grasses.  Trees when found are only found in the stunted krummholz form (Braumandl and 

Curran 1992).  Meadows with favorable soils provide habitat to a range of flowering plants 

that can provide a spectacular summer display. 

The area is used by wildlife for summer forage and in some cases as a transportation 

corridor.  Recreationists use the area for hiking, climbing, flower and wildlife viewing.  

Trails can influence vegetation and in some cases cause landslides or slumps.   Timber 

harvesting does not occur in this zone. 

The major disturbance agents include avalanches, rock slides, snowcreep, frost damage and 

fire.  Fire, is thought as being infrequent in the zone but there are no studies pertinent to the 

plan area to indicate patch size or frequency.  It could be speculated that frequency could 

have been impacted by fire suppression, but there have been no empirical data to back that 

up.  Due to the slow growth within the zone, fire severity can significantly alter vegetation 

patterns.  The Biodiversity Guidebook (1995, p51) designates the zone as NDT 5 and 

suggests that “despite fires, landslides and wildlife grazing, the vast majority of the areas 

within this NDT were climax communities prior to early settlement.”   
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The Range of Natural Variability Strategy 

Introduction: 

Based on the existing literature, the disturbance regimes for a significant proportion of 

Canfor’s DFA currently appear to be outside of historic RONV, generally due to 

management patterns and fire suppression efforts in the recent past (past 50-100 years).  It 

is anticipated that frequency, size and severity of disturbances will likely increase over the 

next rotation due to climate change.  These two conditions are not anticipated to balance 

the effects of one another.  Rather, the impacts of being beyond RONV in current 

conditions within some subzones may actually contribute to increasing disturbance 

severity, size and frequency from climate change, due to the species mixes, age classes and 

structural conditions that have developed over the past 50-100 years. 

The general challenge for managers will be to direct disturbance to maintain key structures 

and patterns on the landscape that tended to exist as a result of RONV, while proactively 

managing to reduce the risk of severe disturbances that will threaten the desired 

distribution of forest structures and habitats.  This will be a delicate balance.  It will require 

management at times that will intentionally go beyond RONV (such as suppressing large 

fires, decreasing fuels near communities, introducing of new tree species from adjacent or 

lower subzones).  Clearly, the focus must remain on management of structures and patterns 

to service the habitat needs of local species and societal demands. 

General Landscape Patterns 

Ecosystem Representation and mature and old forest distribution 

Rationale  

Keeping examples of all ecosystems in an unmanaged state is a key component in any 

attempt to manage to maintain native species and ecosystem function.  As future conditions 

become more changeable and less certain it becomes even more important to retain areas 

where ecosystem functions can proceed relatively naturally, and where most of the ‘pieces’ 

of ecosystems are retained.  Some areas will be purposely managed to control regeneration 

and tree species composition, maintain or recover particular wildlife habitats, control fuel 

loading, and other structural manipulations for climate adaptation, or any of a range of 

management objectives, however the success of this management is not assured.  It is 

prudent to not ‘tinker’ directly with all the area in the DFA, but to rather keep areas where 

ecosystems can naturally adjust to climate change and act as blueprints with which to 

assess management impacts. 

Strategy 

Accordingly, Canfor will ensure common ecosystem types are represented at 25% and 

rarer types are reserved at larger proportions, and often totally reserved from harvest.  See 

the Canfor strategy for ecosystem representation for more detail.       
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Old and mature forest is found throughout the TSA in the non harvestable area, in areas 

reserved for representation (as described above), and in certain parts of the managed 

landbase as dedicated reserves.  Canfor will continue to manage each landscape unit to a 

percent target for old seral forests and mature seral forests in Old Growth Management 

Areas (OGMAs) as required by the Kootenay Boundary Higher Level Plan.  The old and 

mature forests are spatially identified on maps and are located within the NHLB (non 

harvest land base) and THLB (timber harvest landbase) and are treated as reserves unless a 

suitable alternative of equal or greater value is found.  See the Canfor strategy for mature 

and old seral forest distribution for more detail. 

However, with increasing disturbance rates expected under climate change, Canfor will 

explore the concept of keeping a component of OGMAs as flexible or floating reserves. 

That is, areas would be identified spatially as temporary reserves, with other areas of aging 

mature identified as replacements if disturbances dramatically change the character and 

affect the likelihood of existing OGMAs to fulfill their intended goals.  This strategy is 

being used in the Cariboo-Chilcotin Land use Plan and appears to be functional.  It does 

require that some areas will be under a long rotation so that there is more old forest on the 

landscape than just areas defined by current spatial OGMAs, allowing flexibility for future 

planning. 

Patch Size and Interior Forest Conditions 

Rationale 

Concern over patch size distribution originated with concern over effects of habitat loss 

and fragmentation. There is clear evidence of effects on species as habitat is reduced (that 

is as patches of habitat get smaller), there is also evidence that breaking up of habitat into 

smaller pieces, without actual habitat loss, has some effect on organisms. These effects are 

usually expressed through effects of edges and loss of forest interior and effects of 

isolation as distances between patches of habitat become large.   

Patches are generally thought of as forest of similar age, defined categorically with hard 

cut-offs creating artificial patterns on maps.  For example, a map may show 3 patches, one 

19 yrs old, one 21 years old, and one 25 years old.  These similar patches (all roughly 20 

years old) may actually be reported as two 20-40 year old patches and one 0-20 year old 

patch.   

Generally, concern over patch size is primarily a concern over size of old forest remnants 

or size of young forest openings.  The concern is about keeping enough habitat and making 

sure similar habitats are not isolated from each other (to allow movement and dispersal).  

There are no ideal distributions of patch size and shape.  Keeping old forest and forest 

interior is more important, and ensuring that old forest will be generated in sizable pieces, 

with some connections is important.  

Both patch sizes and forest interior amounts will have changed with some frequency during 

the variety of past disturbances.  Increasing disturbance due to climate change may reduce 

the amounts of forest interior naturally found in Canfor’s DFA.  The conservative approach 

set by KBLUP in estimating natural patch sizes is one way of making sure patch size 
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distribution do not become too skewed from natural amounts, but targets should not be set 

in stone.  

Strategy 

Canfor will manage to seral definitions (over the long term) that are consistent with the LU 

Planning Guide and Biodiversity Guidebook, with one exception.  Early seral has been 

divided into 0-20 yrs and 21-40 yrs to allow evaluation against the patch size targets 

provided in the LU Planning Guide.  In addition, Canfor will set targets for the percent of 

interior forest by Ecosystem Group across the DFA, according to recent research in this 

regard.  See the Canfor strategy for patch size distribution and interior forest distribution 

for more detail.  These targets will be modified over time as more information emerges 

regarding anticipated disturbance from climate change. 

Corridors and Connectivity 

Rationale 

The use of wildlife corridors has been one of the more controversial topics in conservation 

biology - their value depends on the objectives of landscape management, the ecology of 

the species targeted for conservation, and the kinds of landscape changes corridors are 

intended to mitigate (Lindenmayer and Fischer 2006).  Unfortunately conservationists and 

land managers have often wholeheartedly adopted the corridor concept, with little 

reference to scientific findings pertaining to connectivity (Hilty et al. 2006). 

Connectivity is a multi-scale issue.  What is a valuable connection for a large vertebrate (a 

section of forest or a road), is not a connection for a small creature that may need down 

wood close together or root connections between trees.  Maintaining connectivity broadly 

across a landscape requires maintaining habitat elements at a variety of scales, from 

dispersed retention to patch retention, to distribution of old growth and the non-harvestable 

landbase.   

In the face of climate change, and the anticipated associated disruptions in historic 

disturbance patterns, maintaining the necessary variety of connections at different scales 

becomes even more important than under historic RONV.  It is anticipated that organisms 

will move both gradually and suddenly in response to climate change.  Retaining habitat to 

allow dispersal and gradual moving of living space becomes important, and consideration 

at all scales is necessary.   

Strategy 

Canfor (together with Wildsight, ForestEthics, and BCTS) has established High 

Conservation Value Forests (HCVFs) in the Invermere TSA that consider both special 

habitat and to a degree, connectivity
44

.  As well, Canfor has strategies and targets for 

connectivity in the managed matrix using stand level retention (see the “stand level 

retention” section that follows). 

                                                 

 
44

 Mostly for grizzly bear movement, sometimes between major drainages and/or mountain ranges.  

Occasionally these were designated to maintain riparian connectivity in major systems and rarely (in the 

Invermere TSA) they were designated for Mountain Caribou habitat and movement. 
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Riparian buffers 

Rationale 

Riparian areas are a feature that provides natural connectivity.  Considerable attention has 

been given to assessing and protecting the values unique to riparian areas, yet very little 

research has been done to determine the role of natural variability in riparian systems.  

Most riparian conservation efforts have emphasized riparian buffers and other approaches 

to linear retention along streams and rivers (e.g., Province of BC 1995a – Riparian 

Management Area Guidebook).  

However, research in the 1990s suggests that riparian ecosystems vary considerably in both 

space and time (Braatne et al. 1996), and local observation in the East Kootenays indicate 

that conditions in riparian areas within the same BEC zone vary widely depending on their 

history of natural disturbance (e.g. fire, flood, and pests).  Temporal variability in riparian 

ecosystems comes from disturbance regimes that are a natural and integral part of riparian 

systems.  Spatial variability in riparian ecosystems is due to the changing dynamics of 

riparian function with increasing stream size from 1st order headwater streams to large 5th 

order river systems.  Mandating fixed width riparian reserves that do not accommodate for 

the natural range of spatial and temporal variability within a riparian ecosystem such as 

lateral channel migration or frequent disturbance by fire, could have negative ecological 

consequences (Everett et al. 2003, Martin et al. 2006).  

Strategy 

With this in mind, Canfor will manage riparian buffers with varying sizes, using a “budget 

approach”.  See the Canfor riparian strategy for more detail.  Canfor will build climate 

change indicators into the monitoring portion of its riparian strategy, using the indicators 

and direction currently being designed by the Ministry of Forests
45

 as they become 

available to improve the understanding of the function of riparian reserves over time under 

the new strategy. 

Managing Other Structural Landscape Conditions 

Rationale 

There is a general concern over much of the TSA across all BEC subzones that there is less 

early seral habitat, more stands with higher crown closure, and less open stands than in the 

past.  For many subzones this appears to be more important on the Westside of the TSA 

(Rockies) than on the Eastside (Purcells).  However, the outlook for these structural trends 

is complicated by projected climatic changes that are expected to promote more 

disturbance and mortality throughout the TSA, creating more early seral and open stand 

conditions.  Clearly, a focused effort to realign these structural conditions without 

considering climate change could have severe consequences. 

Strategy 

                                                 

 
45

 SEE FREP Report #19 (Eddington et al.  2009) – Currently in review.  When available, it will be posted at 

http://www.for.gov.bc.ca/hfp/frep/publications/reports.htm  
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For now Canfor will focus efforts to manage structural pattern on the other aspects of 

landscape pattern described in this section, as well as the stand level habitat elements that 

follow.  Additionally, Canfor will endeavour to apply these strategies (including the stand 

level habitat elements that follow) to salvage areas as much as practicable to ensure that 

salvage efforts in areas naturally disturbed do not compromise these strategies.  Canfor will 

monitor landscape conditions over the long term, and realign management if necessary. 

In the dry IDF subzones Canfor will assist and support provincial agencies currently 

engaged in fuel reduction treatments to open stands, improve forage and reduce fire hazard.  

As well, Canfor will plan and implement activities to encourage a diversity of structural 

conditions as much as is reasonable, considering influences of climate change, public 

safety, and other management objectives. 

 

Stand Level Habitat Elements 

Six key habitat elements for terrestrial vertebrates have been identified by Bunnell et al. 

(1999) Bunnell  (2000) that can be impacted by forestry activities.  In addition to riparian 

habitat, these include dead and dying trees (snags), downed wood (coarse woody debris), 

broadleaf stand types, and shrubs.  As a strategy for RONV that considers climate change, 

tree species composition has also been added, although this may have its greatest influence 

at the landscape level.  As well, invasive species is also included in this strategy as it could 

have a profound influence on habitat with a changing climate. 

Tree Species Composition 

Rationale 

Tree species composition in regenerated stands in BC has been linked for some time to 

ecologically appropriate tree species.  This was guided originally by Ministry of Forests 

and Range estimates of preferred and acceptable species based on ecological research and 

growth and yield data.  Climate change make species selection for regeneration a more 

dynamic process encouraging consideration of a broader range of species for regeneration , 

including tree species at the edge of their range or beyond, and species previously 

considered marginally acceptable.   

Maintaining broadleaf trees, and allowing broadleaf species to become old, is very 

important for maintaining biodiversity.  Broadleaf trees develop heartrot earlier than do 

conifers and thus provide cavity sites for a wide variety of species at a relatively early age. 

Inclusion of a broadleaf tree component throughout the landscape over time may help to 

make these landscapes more resilient to climate change.  In addition to broadleaf trees, 

shrubs are critical habitat for many bird species and are often reduced in extent by grazing, 

vegetation management and early planting as managers seek dominance by the crop tree. 

 

Strategy 

General Tree Species Composition – Canfor will continue to use the Ministry of Forests 

and Range tree species selection guidance as the starting point for species selection for 
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regeneration.  However, the anticipated vulnerabilities from climate change will continue 

to be explored and species choices adjusted accordingly.  Species that are currently 

marginally ecologically appropriate will be slowly introduced and tested on sites (and 

possibly microsites) where they have the best chance of long-term survival and growth.  

The priority subzones are the MSdk and IDFdm/dk (possibly the lower elevations in the 

ICH), where developing stands (currently young) of lodgepole pine and other species may 

have a higher risk of mortality beyond 2050 and a component of less susceptible species 

may help protect a range of values.  Slopes, elevations and topography that are warmer 

with less risk of frost and other current hazards will be selected for alternate species, and 

these species will be cautiously planted as a minor stand component, possibly in widely 

spaced clusters to maximize the use of best microsites.   

To promote genetic and well as species diversity Canfor will restock a minimum of 8% of 

the area harvested with natural regeneration.  For more information, see the Canfor genetic 

variability strategy for more information. 

Broadleaf Tree Species and shrubs – As a starting point, Canfor will maintain broadleaf 

trees and shrub species at approximately benchmark levels represented by the amount 

present at time of writing this plan.   It is recognized that this assumes both were present in 

approximately natural conditions and ‘natural’ has a wide range of variation over time.  

Considering the lower amounts of early seral habitats in portions of the TSA, opportunities 

to increase or prolong the presence of shrub habitats will be explored (through alternative 

stocking standards on some sites, and other approaches).   

The best sites for broadleaf longevity will be carefully considered, as climate change may 

actually have an adverse impact on broadleafs locally in some ecosystems (Zielke et al.  

2009).   For example, birch currently in the ICH and IDF may be at risk, and aspen may be 

threatened in warmer/drier portions of the IDF. 

For more information on strategies and targets for shrubs and broadleaf tree species – see 

the Canfor strategy for habitat elements. 

Dead and Dying Trees (Snags) 

Rationale 

The importance of snags for habitat and general biodiversity is well known.  In the 

Invermere TSA, several red- and blue-listed species utilize snags for key life stages and 

functions.  Larger snags are generally considered more useful to a wider range of species 

for a broader range of uses than smaller snags.  While large snags can be maintained 

relatively simply, they are difficult to create over time.  Retention as well as recruitment of 

large trees is important to ensure a sufficient supply of large snags and large down wood in 

the future. 

It is suspected that maintaining the stand level retention levels (in wildlife tree patches or 

WTPs) required by FRPA do not necessarily ensure stand level retention of live trees, 

snags or CWD at levels considered natural under RONV for most of the ecological 

subzones in the Invermere TSA.   

Strategy 



37 

Canfor RONV strategy  

 

To address these questions, Canfor examined the nature of the retention being left on the 

landscape and the potential abundance of snags over time.  With forecast modeling Canfor 

is estimating levels of snags in mature natural vs. managed stands.  Also, Canfor has 

identified a data gap for pre and post harvest snag density, distribution, size and decay state 

across key habitat types within the managed forest.  Filling this knowledge gap will be 

useful to adjust target amounts and layout guidance for retention that will consider 

conservation and recruitment of snags over time. 

Climate change may actually contribute to higher levels of snags at times but this is not 

clear.  The abundance of snags and down wood will likely temporarily increase with erratic 

pulses of mortality over time.  With that in mind, Canfor will continue monitoring of 

retention and key snag-related vertebrate species to determine if these species are 

maintaining their ranges and note if presence of snags is a limiting factor, or if they are 

dispersing elsewhere for other reasons. 

For more information on the strategy for snags – see the strategy for overstory retention 

below, and the Canfor strategy for habitat elements. 

Stand Level Retention 

Rationale 

Species richness and functional dispersal seem to be positively influenced by the degree of 

connectivity throughout the landscape (Collinge 1998, Haddad 1999, Schmieglow et al. 

1997, Wolff et al. 1997).  However, elegant reserve designs with functional connective 

corridors may be easier to create in theory than in practice (Bunnell 1998, Feldman et al. 

2002 and Franklin et al. 1997).  Indeed, retention of important stand structures during 

harvesting is central to such an approach.  In addition to the enhancement of connectivity 

in the managed landscape, Franklin et al (1997) identified two other important functions of 

stand level retention: “lifeboating” species and processes immediately after logging and 

before forest cover is re-established; and “enriching” re-established forest stands with 

structural features that would otherwise be absent. 

As uncertainty increases with influences such as climate change, it becomes more 

important to retain more structure to allow organisms refuge and capability to move in 

response to the variety and intensity of disturbance.  As well, this priority should influence 

how much and in what pattern trees are salvaged from wildlife areas and areas attacked by 

insects.  Simply put, as areas of disturbance increase within a landscape, more structure at 

the stand level should be retained.  RONV is a useful starting point in this regard, however 

retention designs should also be informed by the key species of concern in the area and 

likelihood (or not) that harvesting and disturbance will reduce habitat over the broader 

landscape.  More retention is necessary where there is less non-harvestable area or where 

disturbances are expected to touch much of the landscape. 

Strategy 

Accordingly, Canfor’s starting point for stand level retention is the provincial WTP 

strategies and the Biodiversity Guidebook targets.  Initial targets for stand level retention 

were designed by landscape Unit and Biogeoclimatic variant (see the Canfor strategy for 

habitat elements).  It is recognized however that these are just a starting point and are likely 
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low targets given the importance of retained features to allow for species movement, 

considering the future disturbance anticipated from climate change.   

A more useful strategy may include a dynamic “sliding scale” retention targets to increase 

the proportion of stand level retention across the landscape where higher levels of 

landscape disturbance are anticipated.  Portions of the TSA where this will be particularly 

useful are those most likely to see the greatest disturbances due to climate change in 

conjunctions with fire, forest health and salvage - such as the MS, IDF.  This strategy could 

also be informed by: snag monitoring results (described above in “dead and dying trees”); 

the key species of concern in the landscape; and the likelihood that harvesting and other 

disturbance will cumulatively reduce habitat over time.  Canfor recognizes the current lack 

of such a flexible strategy as a knowledge gap.   

Coarse Woody Debris 

Rationale 

The scientific literature provides little guidance on how much coarse woody debris (CWD) 

to retain in forested stands. This is partly because studies assessing down wood have found 

very high variability among sites in similar ecosystems, and partly because vertebrates 

show inconsistent and variable responses to CWD volumes (Bunnell et al 1999).     

Just as for snags, however, simple abundance of down wood is not an adequate measure.  

For habitat, often the value is in keeping large pieces.  Whereas a certain volume may be 

quite adequate to maintain many species, if that volume does not include many larger 

diameter pieces then it will not provide habitat for some more sensitive organisms.  It 

should also be noted that large CWD pieces are far less of a fire hazard than small pieces 

and may not need to be removed during fuel management activities.    

Strategy 

Canfor has developed an initial CWD strategy to retain more CWD on the THLB, while 

undertaking projects to more accurately model CWD volumes on the land base.  Pre-

harvest and post-harvest levels and quality of CWD are summarized by Biogeoclimatic 

Zone Variant level and dominant stand type.  While this initial strategy focuses on 

volume/ha, Canfor will be developing BEC variant specific guidance to ensure a 

proportion of this volume is in more valuable larger pieces.  Attention will be given to 

keeping as many large pieces as safely possible even in fuel reduction zones (as much as is 

possible within the current restrictions of provincial legislated utilization standards). 

As well, Canfor will continue with post harvest data collection for CWD - completed in 

conjunction with waste and residue surveys.  Monitoring frequency will be post harvest, 

and analysis will be every 5 years.  For more information regarding CWD see Canfor’s 

strategy for habitat elements. 

Invasive Plant Species 

Rationale 

Invasive plant species produce widespread negative effects that influence many aspects of 

our lives (Invasive Plant Council of British Columbia 2003).  They cost ranchers, farmers, 
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utilities, forest companies, government agencies, conservation organizations and the 

general public untold millions of dollars each year in lost productivity and increased 

management costs.  Invasive plants transform the landscape, weakening the economic and 

environmental health of the areas they infest.  

The invasive plant problem crosses all political, ecological and land ownership boundaries, 

and negatively affects industries and activities that rely on healthy ecosystems.  With 

increased disturbance and other environmental stresses from climate change, it is 

anticipated that invasive plants will only become an even larger problem. 

Canfor will continue to update the Ministry of Forests and Range (MFR) database for 

invasive plant occurrence by providing the MFR with data regarding the spread of key 

invasive plant species, working in cooperation with the Invasive Plant Council of BC, the 

Ministry of Forests and Range and others.  Canfor will train staff to recognize these 

invasive species and discourage their spread.  As well Canfor will promptly report 

occurrences to agencies responsible for treatment to control their spread. 

Monitoring Vertebrate Species Groups 

To assess the effectiveness of an approach to management for habitats and habitat elements 

based on RONV, it is important to examine trends in key species or species groups, rather 

than merely focusing on ecosystems, landscape features or habitat components.  

With this in mind, Canfor has developed a monitoring approach by grouping species using 

a species accounting system that suggests approaches to monitoring for each group.  Given 

the incomplete information and limited local expertise for non-vertebrates, the first 

approach to monitoring and the species accounting system focuses attention on vertebrate 

species (which are also the public’s primary concern).  As information on these species 

groupings is collected and analysed, it will be interpreted for its significance in various 

habitats within the DFA.  As well, significant deviations from RONV or emerging impacts 

from climate change will be explored.  These interpretations will be used to alter strategies 

and targets. 

For more information on the monitoring approach with species accounting, see Canfor’s 

strategy for monitoring vertebrate species groups. 
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Table of Fire Studies that Support this Strategy 

Table 2.  Fire Studies and key fire regime data used to inform and support this strategy (See “Background to the Approach” 

section) 

BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

AT No studies 

known 

        

           

ESSFdk  110 Stand 

replacing 

fire 

  1421-

1931 

Kootenay 

National 

Park  

Regression and 

graphical analysis 

(neg. exponential) of 

age-class distribution 

 Van 

Wagner 

(1995), 

based on 

Masters - 

1990  

ESSFdk  138 Stand-

replacing 

events  

   Nelson 

Forest 

Region 

Fitted age classes, 

negative exponential 

 Pollock et 

al. 1997 

ESSFdk  220 Stand-

replacing 

fire  

   Mt. 

Assiniboine 

Provincial 

Park  

Time-since-fire 

distribution based on 

stand origin map  

Author 

considered 

this method 

inappropriate 

as spatial 

homogeneity 

assumption 

violated  

Rogeau 

1996  
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

ESSFdk  60 (in 1508-

1788) 130 (in 

1788-1928)  

Stand-

replacing 

fire  

  1508-

1928  

Kootenay 

National 

Park  

Time-since-fire 

distribution based on 

ground-truthed stand 

origin map  

Study 

combined 

MSdk and 

ESSFdk  

Masters 

1990  

ESSFdk 

and 

MSdk 

 Stand-

replacing 

and mixed-

severity fires  

87-1728  1-55; 

islands 

mean 

±SD 

10±6, 

skips 

mean 

14±8 

1938-

1967 

Invermere 

Forest 

District 

Air photo 

interpretation of post 

fire trees and patches 

7 wildfires 

which 

contained 

both the 

ESSdk and 

MSdk 

Stuart-

Smith and 

Hendry 

1998 

ESSFdk 15-35, 35-

100, 17-31 (N 

aspect, 11-35 

S apect) 

    Columbia 

Lake, Lone 

Peak South 

Deep and 

Quartzite 

Colville NF 

Fire scar analysis, 

point and area 

frequency methods 

All sites 

directly uphill 

of IDF 

subzones 

Gray et al. 

2002, 

Schellhaas 

et al. 

2000a, 

Schellhaas 

et al. 

2000b 

ESSFdk/

MSdk 

some 

IDFdm2 

 Stand-

replacing 

and mixed-

severity fires  

28% 0-50 

ha, 12% 

50-100 

ha, 28% 

100-500 

ha, 32% 

> 500ha 

 Circa 

1950 

Invermere 

Enhanced 

Forest 

Manageme

nt Area 

(basically 

Canal Flats 

operation 

area on the 

Standing up the trees 

- GIS reconstruction 

Does not 

provide range 

of variability, 

only one 

point in time 

Morgan, 

1999 
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

East side of 

the trench) 

ESSFdkp, 

ESSFdku, 

ESSFwm

u, 

ESSFwm

p etc  

None known          

ESSFdk 

and 

ESSFwm 

28-291  Stand-

replacing 

fires 

30-7000 

acres 

(estimate

d) 

 1650-

present 

North-

central 

Washingto

n 

Determined from fire 

scars, age-class 

distributions, and 

available 

documentation 

 Schellhaas 

et al. 2001 

ESSFwm  25-75 (S) 140-

340 (N) 90-

130 (S) 150 

(N) 120 (S) 

150 (N) 41-84 

(S) 124-167 

(S)  

Stand-

replacing 

and mixed-

severity fires  

   Glacier NP, 

Montana; 

Northern 

Idaho, 

Northweste

rn 

Montana, 

Banff 

National 

 From Gray et 

al. 2003.  

Barrett et 

al. 1991, 

Arno 1980, 

Davis 

1980, 

White 

1985  
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

Park  

ESSFwm  153 – 165  Stand-

replacing 

events  

   Nelson 

Forest 

Region 

Fitted age classes, 

negative exponential 

 Pollock et 

al. 1997 

ICHmk1  101 Stand-

replacing 

events  

   Nelson 

Forest 

Region  

Fitted age classes, 

negative exponential  

 Pollock et 

al. 1997  

ICHmk1  Weibull 

median fire 

intervals 25-

38 years 

(range 3-115)  

Mixed 

severity fire  

  1550-

1910  

3 sites in 

the 

Cranbrook 

TSA 

(Bootface, 

Palmer Bar, 

Etna Cr.)  

Fire scar analysis, 

statistically cross-

dated with a master 

chronology  

  

ICHmk1  17-31 (N 

aspect) 11-35 

(S aspect) 25-

50 S 70-120 N  

Low and 

mixed 

severity fires  

       

ICHmw2  129 Stand-

replacing 

events  

   Nelson 

Forest 

Region  

Fitted age classes, 

negative exponential  

 Pollock et 

al. 1997  
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

ICHmw1  80-110, 50-

150 S, > 200 N  

Stand 

replacing and 

mixed 

severity fires  

   Glacier NP, 

Northweste

rn Montana 

and Idaho  

 In Gray et al. 

2003.  

Johnson et 

al. 1990; 

Arno and 

Sneck 

1980  

ICHmw  1) 33-3598 

(min-max, 

mean 81* or 

237) 2) 44-

3218 (94/289) 

3) 66-> 

10,000 

(161/788)  

1) Small 

frequent 

disturbance 

2) Episodic 

large events 

3) Episodic 

large age-

dependent 

events  

  1700-

1860  

Arrow 

Forest 

District  

Rollback method 

using FIP data. The 

mean depends on the 

assumption of equal 

hazard logging (first 

number) or logging 

targeting old stands 

(second number). 

Min/Max are 95% CI 

in time-since-

disturbance estimates  

 Dorner et 

al. 2003  

ICHdw  101 Stand-

replacing 

events  

   Nelson 

Forest 

Region  

Fitted age classes, 

negative exponential  

 Pollock et 

al. 1997  

 ICHdw   Stand 1 - 11.1 

(mid-slope) 

Stand 2 – 24.4 

(upper slope)   

Low severity 

fires   

    1762-

1890   
West Arm 

Demonstrat

ion Forest, 

Kootenay 

Lake   

Dated fire scars (n=7 

trees, not cross-

dated), age structure 

in 3 stands   

Age structure 

indicates 

higher 

severity fires 

also   

Quesnel 

and Pinnell 

2000   
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

 ICHdw    1) 13->10000 

(min-max, 

mean 45* or 

215) 2) 25-

9652 (64/227) 

3) 42- > 

10,000 

(125/932)   

 1) Small 

frequent 

disturbance 

2) Episodic 

large events 

3) Episodic 

large age-

dependent 

events   

   1700-

1860   

Arrow 

Forest 

District   

Rollback method 

using FIP data. The 

mean depends on the 

assumption of equal 

hazard logging (first 

number) or logging 

targeting old stands 

(second number). 

Min/Max are 95% CI 

in time-since-

disturbance estimates  

  Dorner et 

al. 2003 

 IDFdm2    111 - Stand-

replacing 

events   

Stand-

replacing 

events   

      Nelson 

Forest 

Region   

Mean stand age of 

inventory age classes, 

fitted against 

negative exponential 

model   

  Pollock et 

al. 1997   

 IDFdm2   14 (min 3 max 

52, Lewis), 19 

(min 1, max 

29, (Isadore)   

 Low-severity 

fires   

    1694-

1883 

1683-

1894   

Lewis Ridge 

and Isadore 

Canyon, 

Cranbrook 

Forest 

District. 

Note, last 

fire on 

Lewis 115 

yrs ago, last 

Dendrochronological 

analysis of 7-9 

trees/site (cross-

dated), increment 

cores from all trees > 

20 cm dbh in 50*50m 

plots   

Lewis Ridge 

plots south to 

south-east 

aspects with 

slopes > 45% 

and all 02 site 

series, 

Isadore 

Canyon on 

northeast 

Gray et al. 

1999   
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

on Isadore 

104 years.   

aspect, 01 

site series   

 IDFdm2    32 (10-46)   Low-severity 

fires   

    1771-

2001   

Dry Gulch, 

Invermere 

FD   

Dendrochronological 

analysis  

  Gray 2001   

IDFdm2 

and 

MSdk   

 14 (1-43)   Low and 

mixed 

severity fire   

    1756-

1979   

Lone peak, 

Cranbrook 

Forest 

District   

Dendrochronological 

analysis, point and 

area frequency 

methods   

Variety of 

aspects along 

elevational 

transects   

Gray et al. 

2002   

 IDFdm2 

and 

MSdk 

 18 (2-44) Low and 

mixed 

severity fire 

    1763-

1942  
East side 

Columbia 

Lake, 

Invermere 

Forest 

District 

Dendrochronological 

analysis, point and 

area frequency 

methods   

Variety of 

aspects along 

elevational 

transects   

Gray et al. 

2003 

IDFdm2,  

ICHmk1, 

ESSFdk 

 4.5-25.5   Low severity 

fire   

210   1860-

1910  

South Deep 

watershed, 

Colville 

National 

Forest, WA 

    Schelhaas 

et al. 

2000b, in 

Gray et al. 

2003   
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

IDFdm2,  

ICHmk1, 

ESSFdk 

 11-39.4   Low severity 

fire   

 136 

(11-

6070) 

  Pre-

1860  

South Deep 

watershed, 

Colville 

National 

Forest, 

NEWA 

    Schelhaas 

et al. 

2000b, in 

Gray et al. 

2003   

IDFdm2 

and 

ESSFdk   

8.3 (1-23) pre-

1886, 5.9 

during 

settlement 

(1886-1920)   

Low severity 

fire   

121   1670-

1920   

Quartzite 

planning 

area in 

Colville 

National 

Forest, NE 

WA   

    Schelhaas 

et al. 

2000b, in 

Gray et al. 

2003   

 IDFun   12 Low severity 

fire  

      Castlegar       Beck 1984, 

Gray et al. 

2003 

 MSdk   108-124 

Note; for the 

MSdm1 it was 

107-123 yrs.   

Stand-

replacing 

events   

      Nelson 

Forest 

Region.   

Fitted age classes, 

negative exponential   

Did not 

incorporate 

age-

dependent 

susceptibility, 

which is very 

likely 

significant in 

the MS   

Pollock et 

al. 1997.   

 MSdk   60 (in 1508-

1788) 130 (in 

1788-1928)   

Stand-

replacing fire   

    1508-

1928   

Kootenay 

National 

Park   

Time-since-fire 

distribution based on 

ground-truthed stand 

origin map   

Study 

combined 

MSdk and 

ESSFdk   

Masters 

1990   
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BEC  Mean Fire 

Return 

Interval (yr)  

Disturbance 

agent  

Patch 

Size (ha)  

Remnant 

Size (ha)  

Study 

Period  

Study 

Location  

Method  Comments  Reference  

 MSdk   51 (35-101, 

95% CI)   

Stand-

replacing fire   

      MS zone in 

the 

Kootenay 

TSA   

Maximum likelihood 

estimate based on 

the age-class 

distribution   

  Reed 

1994, in 

Wong et 

al. 2003   

 MSdk   Weibull 

median fire 

intervals 19-

37, range 3-

68 

Mixed-

severity fire  

    1535-

1952 

4 sites in 

Invermere 

TSA and TFL 

14 (Bittern 

Lake, 

Jubilee 

Mtn, 

Fenwick 

Cr., Jack 

Cr.) 

Based on fire scar 

analysis, statistically 

cross-dated with a 

master chronology 

  Daniels et 

al. 2007 

MSdk   Median fire 

intervals 15.5 

to 77.5 yrs (5 

to 138 yrs 

within sites) 

Mixed-

severity fire 

  1570-

1973 

30 stands in 

the 

Invermere 

and 

Cranbrook 

TSAs 

Based on fire scar 

analysis, statistically 

cross-dated with a 

master chronology 

Stands 

randomly 

selected 

stratified by 

aspect 

Daniels et 

al. 2007 
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