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Disturbing disturbance agents:  FIA-   FSP studies target biotic and abiotic agents

Western larch with six 
fire scars. The pith date is 
1692 and outer ring date 
is 1957, when the site was 
selectively logged. Fire 
burned every 33 years, on 
average, with scars in 1722, 
1739, 1757, 1793, 1844, and 
1886. Sample crossdated 
and photographed by Jed 
Cochrane, UBC.

FIA–FSP Forest Science Corner 

by Susan Thorne, Contributing Writer

Professional forest managers must be aware 
of and anticipate the effects of natural dis-

turbance agents that can have an impact on 
forest growth and value .  These disturbances can 
be caused by biotic agents, such as insects and 
disease, or they can be abiotic events such as 
windthrow, fire, or extreme weather events .  Many 
Forest Investment Account–Forest Science Program 
(FIA–FSP) research projects are investigating the 
effects of these different disturbance agents on 
our forests, trying to give resource managers the 
knowledge required to deal with complex and 
sometimes unpredictable change in our forests .

Balancing disturbance agents in our forest management
Contact: Vince Nealis, Natural Resources Canada

One of the most challenging aspects of managing 
disturbance agents in forestry is that our inter-
ventions to reduce damage from one agent may 
inadvertently cause a change in damage from 
another agent . These potential interactions are 
what Vince Nealis explored in his $44,000 FIA–FSP 

project , which looked at whether the selective 
removal of lodgepole pine to mitigate losses from 
the mountain pine beetle (MPB) makes the residual 
trees more susceptible to another pest, the western 
spruce budworm . 

“Both mountain pine beetle and western spruce 
budworm are natural disturbances within their 
respective forest types,” said Nealis . “The impacts of 
these natural disturbances are further modified by 
forest managers through actions such as salvage 
or protection . In other words, we have an interac-
tion of natural and human disturbances occurring 
with similar, but not identical, outcomes such as 
changes in species composition, age class, and rates 
of productivity . Understanding how these different 
disturbance types interact is essential to under-
standing change in forest ecosystems .”

Specifically, the study examined factors that affect 
rates of increase in budworm populations, such as 
the relative phenology of the spring emergence of 
these insects and bud-flush, previous levels of de-
foliation, stand density, and the impacts of natural 
enemies . Each of these variables can be expected to 
change with altered stand structure as stand-level 

microclimate, foliage volumes, and the diversity 
of natural enemies are altered .

So what do the results indicate? Does 
the selective removal of lodgepole 

pine in a MPB-affected area 
change the risk of residual 
Douglas-fir to western spruce 
budworm?  “The general 
conclusion in terms of the 
bottom line, annual damage, 
is that, no, it does not,” said 

Nealis . “However, the methods 
and analysis allowed investiga-
tion of how that bottom line 

emerges . And, as it turns out, the 
change in forest structure result-

ing from selective removal does 
modify key processes in the popula-

tion dynamics of the western spruce 
budworm .  These results reveal that 

forest structure matters when it comes 
to western spruce budworm outbreaks .”   

This study shows that it is important to under-
stand how forestry interventions change the way 
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Disturbing disturbance agents:  FIA-   FSP studies target biotic and abiotic agents
FIA–FSP Forest Science Corner 

forests respond to natural change .  “It is important 
to understand those changes and the processes 
that determine them in order to know when to 
intervene and when not, and to integrate natural 
and forest management disturbances in a way that 
maximizes the likelihood of a sustainable ecology 
for future forests,” said Nealis .

The research team hopes to publish the results 
of this study in a peer-reviewed journal such as 
the Canadian Journal of Forest Research . For more 
information, please contact Nealis at VNealis@pfc.
cfs.nrcan.gc.ca

Coarse woody debris in the East Kootenays: Understanding 
sources and dynamics to guide targets for sustainable forest 
management
Contact: Lori Daniels, University of British  
Columbia

Another researcher looking at the role of human 
intervention in a change agent’s effect on a forest 
is Lori Daniels in her multi-year FIA–FSP project .  
Daniels’ research investigates the effects of cli-
mate and human impacts, such as fire exclusion 
and industrial forestry, on historic fire regimes and 
forest structure and dynamics . Her ongoing study 
is exploring the effects of historic fires and fire sup-
pression on habitat diversity, focusing on veteran 
trees, wildlife trees, and coarse woody debris .

“In absence of the low-severity fires, tree density 
and fuels can build-up increasing the chance of 
a severe, stand-replacing fire that is difficult to 
control and may threaten human communities,” 
said Daniels . “We are asking if the fire regime has 
changed significantly during the past century .”

Changes to historic fire regimes have critical impli-
cations for forest habitats and biodiversity, she said .  
Results of her team’s research will help determine if 
fire suppression has inadvertently made the mon-
tane forests of the East Kootenays more susceptible 
to severe fires . 

After reconstructing fire history from 1540 to 2005 
using tree-ring records from 250 fire-scarred trees 
in 30 montane forests in the East Kootenay region, 
Daniels and her team have discovered important 
attributes about the fire history in south-eastern 
British Columbia: 

The fire regime of 
montane forest is best 
described as a “mixed-
severity” regime since 
it includes low-severity 
fires that burned every 
40 years, on average . 
The interval between 
fires varied from 2 to 
100 years in individual 
patches of forest .

The fire regime changed 
abruptly during the 20th 
century . The low inci-
dence of fires since the 
1940s is due in part to 
variations in climate, but 
can be largely explained 
by cessation of burning 
by First Nations and very 
effective fire suppression .

“Our results clearly show 
that low-to-moderate 
severity fires burned 
once every 40 years, on average, in at least 25% of 
the Montane Spruce (MS) biodgeoclimatic zone of 
southeastern British Columbia,” said Daniels . “These 
results significantly contrast with the fire regime 
described for the MS Zone in the Biodiversity 
Guidebook, which suggests that stand-replacing 
fires dominated and burned once every 150 years .  
Improved understanding of the historic fire re-
gimes has important implications for management 
that aims to emulate natural disturbances, such as 
alternative silviculture and ecological restoration 
using prescribed burning .”

Results of Daniel’s research are currently published 
in the International Journal of Wildland Fire (http://
www.publish.csiro.au/paper/WF07024.htm) and 
the BC Journal of Ecosystems and Management 
(http://www.forrex.org/jem/ISS47/vol9_no1_
art4.pdf) .  Other manuscripts are being prepared 
for the Canadian Journal of Forest Research, 
Ecological Applications, and Restoration Ecology . 
For more information, contact Daniels at daniels@
geog.ubc.ca or visit the website at http://www.
geog.ubc.ca/~daniels

Veteran ponderosa pine 
greater than 400 years old 
with multiple fire scars in 
a mixed-conifer Montane 
Spruce stand in the east 
Kootenays of BC. 
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Analysis of insect, disease, and abiotic factors affecting post free-
growing lodgepole pine in the Southern Interior of BC
Contact:  Jean Heineman, J . Heineman Forestry 
Consulting

This $29,000 FIA–FSP project is looking at how 
change agents are affecting lodgepole pine stands 
that have been declared free-growing . The goal, 
said researcher Jean Heineman, is to gather infor-
mation regarding the ongoing condition of these 
stands . This will help determine whether our expec-
tation that they will remain healthy and productive 
through a full rotation is valid .

“There is a perception that unforeseen health prob-
lems are developing in these stands in some areas 
of the province,” explained Heineman . “Our study 
is providing solid information about the impor-
tance of specific disease, insects, animal and abiotic 
agents, and the site and treatment factors they tend 
to be associated with . This will contribute to our 
ability to plan for the future and to improve prac-
tices in areas that are currently being regenerated .”

At this point in the study, preliminary analysis from 
data trends suggests that many lodgepole pine 
stands in the 15 to 30-year-old range no longer 
meet free-growing stocking levels, and some are 
near or below the minimum . In the sampled stands, 
the most common agent that prevents free-grow-
ing status from being reached is stem disease . But 
there is also good news, said Heineman . “In many 
areas, a mix of other species has regenerated in the 
understorey, providing adequate stocking, even 

if the regenerated stems don’t meet free-growing 
criteria .” 

Additional field sampling is ongoing, with results 
to be published in the next year, most likely in the 
journal, Forest Ecology and Management .

Heineman said they hope their work will help prac-
titioners have realistic expectations regarding exist-
ing lodgepole pine plantations, and to understand 
where, when, and why particular problems are likely 
to occur . Results are intended to provide a more in-
formed basis for planting prescriptions, where more 
judicious choices about prescribing lodgepole pine 
are made, particularly where this species comprised 
only a minor component of the original stand . 

To find out exactly what the perceptions of the 
forest community are towards health of post free-
growing pine stands, the research team, which in-
cludes Jean Roach of Skyline Forestry Consultants 
Inc ., sent out a questionnaire at the start of the proj-
ect .  “We think it will be interesting to compare our 
results following sampling, with these perceptions,” 
said Heineman . “Some damaging agents were prob-
ably overestimated in importance because there 
were highly visible, and others, less visible, may have 
been underestimated .” 

For more information, contact Heineman at  
jheineman@telus.net or Jean Roach, Skyline For-
estry Consultants Ltd . at skyline@ocis.net 

Distribution and impacts of Phellinus root disease in the Southern 
Interior of BC
Contact: Michelle Cleary, BC MFR

The cryptic nature of Phellinus root disease pres-
ents a significant challenge to forest managers . That 
challenge is what drives BC Ministry of Forests and 
Range regional forest pathologist Michelle Cleary 
and Canadian Forest Service research scientist 
Rona Sturrock in their $59,000 project designed to 
address key priorities and information gaps focus-
ing on stand-level losses caused by Phellinus root 
disease . “Calculating the long-term impacts of root 
disease is an essential first step towards ensur-
ing sustainable and best management practices,” 
explained Cleary, adding that information from her 
study will help managers accurately account for 
reduction to growth and yield estimates in timber 
supply modelling .

One important element of their research is recog-
nizing overlapping disturbance agent interactions 
as Phellinus is often associated with other forest 
health factors, such as Armillaria root disease and 
Douglas-fir bark beetle . “Just how these disturbance 

. . . continued from page 7

Above photo shows 
changes in species com-
position as a result of an 
actively expanding root 
disease centre.  
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agents interact and influence individual tree and 
stand susceptibility to fungal infection and/or 
insect attack is not well understood,” said Cleary . In 
fact, she added, the presence of Phellinus root dis-
ease in BC’s forests and its impact on site productiv-
ity is often greatly underestimated .

Preliminary research results indicated that in sur-
veys of Douglas-fir stand types containing growth 
and yield inventory plots, 75 and 89% of the stands 
in the Kamloops and Okanagan Timber Supply Ar-
eas, respectively, had either Phellinus, Armillaria, or 
both root diseases .  “The highest incidence of root 
disease occurs in the Interior Cedar–Hemlock zone 
with Armillaria being distributed more widely and 
comprising a greater percent infection rate than 
Phellinus,” said Cleary .

Results of this research are being published in a 
two-pronged approach:  a Phellinus root disease 
Stand Establishment Decision Aid for the South-
ern Interior Region will be published in the British 
Columbia Journal of Ecosystems and Manage-
ment, which is a two to three-page extension note 
designed to be used in the field, with more detailed 
results to be published in a journal such as Forest 
Pathology or the Canadian Journal of Forest  
Research .

“The results of this project should allow the effects 
of root diseases to be incorporated into growth 
and yield models, result in better decision making 
by practicing foresters, including practical prescrip-
tions for sustainable forest management on sites 
infested with root disease, and permit economic 
evaluations of remedial treatments (e .g ., stump 
removal) for root diseases,” said Cleary .

Continued work in 2008–09 will aim at building 
upon the incidence database for Phellinus and Ar-
millaria in additional TSAs throughout the Southern 
Interior to improve regional applicability of results 
and estimation of timber losses caused by root dis-
ease .  For more information, contact Michelle Cleary 
at michelle.cleary@gov.bc.ca or Rona Sturrock at 
Rona.Sturrock@nrcan.gc.ca

The response of caribou terrestrial forage lichens to forest 
harvesting and mountain pine beetles in the East Ootsa and 
Entiako areas
Contact: Deborah Cichowski, Bulkley Valley Centre

While many researchers are examining the effects 
of the mountain pine beetle (MPB) on regeneration 
and tree growth, researchers Deborah Cichowski 
and Patrick Williston decided it was important 

to look at what grows under the trees after the 
MPB has swept through an area, particularly how 
it affects terrestrial lichen, which is critical food 
for winter range caribou . This question is not just 
driving this FIA-FSP project, but another one in the 
Itcha-IIgachuz caribou winter range, as well as a 
project in the Kennedy-Siding area .

“All of the projects we are doing will give people a 
better understanding of forest floor dynamics after 
a MPB epidemic,” explained Cichowski .

Specifically, this $50,000 project is examining how 
terrestrial lichens respond to MPB-caused tree 
mortality . Initiated in 2001 in the East Ootsa and 
Entiako areas to monitor various responses to MPB 
attack and MPB management logging, the project 
emphasizes lichens, but also assesses stand struc-
ture, changes in coarse woody debris, and regen-
eration .

Seventy-nine research plots were established in 
2001 in stands with red attack and in harvested 
areas in four different biogeoclimatic subzones and 
seven different site series . All permanent plots were 
remeasured in 2003 and 2005 .

Results from those measurements pointed to a 
plant known as kinnikinnick (Arctostaphylos uva-
ursi), which has been found to be a main competi-
tor for terrestrial lichen . “What we found is kinni-
kinnick expanded quickly after trees had died and 
had a negative impact on terrestrial lichen growth” 
said Cichowski .  The team also found that change 
in terrestrial lichen abundance during the MPB epi-
demic appeared to be mediated indirectly through 
changes in other ground vegetation, rather than 
directly through changes in canopy condition .

In 2007, all 79 research plots were again remea-
sured to assess changes in terrestrial forage lichen 
abundance and competing vegetation, stand struc-
ture, regeneration, canopy openness, coarse woody 
debris and growth rates, and to assess whether the 
dramatic increase in kinnikinnick abundance has 
continued since 2005 . Information from this project 
will provide terrestrial lichen abundance, stand 
structure, regeneration, and coarse woody debris 
information six years following attack . “This infor-
mation will be critical for developing forest man-
agement strategies on caribou winter ranges that 
are experiencing MPB epidemics,” said Cichowski .

Cichowski plans to present her material at the 
North American Caribou workshop in November, 
2008 . For more information, please contact her at  
caribou@bulkley.net  
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