
FORREX Forest Research Extension Partnership

  w      w      w   .     f    o    r    r    e    x      .      o      r      g 10

FORREX  Forum for Research and Extension in Natural Resources

FIA–FSP Forest Science Corner 

by Craig DeLong and Richard Kabzems, BC Ministry of 
Forests and Range

Applying a range of silvicultural prescriptions is 
a more effective way of achieving objectives 

for boreal mixedwood management. To implement 
this mixedwood strategy, it is essential to predict 
how management activities affect the amount, 
type, and spatial distribution of stands across the 
landscape. The main objective of our project was to 
develop predictive empirical models of composi-
tional changes in managed aspen and white spruce 
stands as a function of stand composition, manage-
ment, and spatial context.

In most timber supply analyses, all leading-species 
stands are assumed to regenerate according to 
simple stand yield curves. Although the general 
principles of forest stand development (Oliver and 
Larson 1996) and spruce-aspen mixedwood suc-
cession are well understood (Lieffers et al. 2003) the 
developmental trajectory and fate of any particular 
patch of mixedwood forest remains difficult to 
predict. Process models in a landscape context 
may eventually synthesize the needed informa-
tion in a reliable manner, but many more years of 
ecosystem-level research are needed to address 
all relevant factors. Even when completed, process 
models will need empirical datasets to allow valida-
tion and verification. The statistical description 
of state transition probabilities provides a simple 
alternative to process modelling, similar to analysis 
by Weir and Johnson (1998) for boreal mixedwoods 
in Saskatchewan.

We used the BC Ministry of Forests and Range 
Reporting Silviculture Updates and Land Status 
Tracking System (RESULTS) to identify populations 
of promptly regenerated, managed stands  
of aspen or white spruce at least 15 years old in  
the boreal forests of northeastern BC. We sampled 
230 ha of spruce stands in the Peace District, 198 
ha of managed aspen stands in the Fort Nelson 
area, and 418 ha of the same at Dawson Creek. In 
the Dawson Creek area, the population of managed 
aspen stands was stratified into two groups based 
on relative abundance of white spruce seed sources 
within 100 m of the managed-stand boundary. 
Sampling intensity averaged one 50 m2 plot per  

10 ha for composition and structure, and one plot 
per 5 ha for spruce natural regeneration in aspen 
stands.

Vegetation management made a difference in early 
tree species composition of the harvested spruce 
stands. The basal area summaries indicated strong 
white spruce dominance for openings which had 
a history of broadcast herbicide application. These 
stands did have a variety of tree species present, 
which was identified with the stem count stand de-
scriptions. The broadleaf component in these stands 
was usually less than 2 m tall among white spruce 
which were 4 m tall or greater. The broadleaf species 
are likely to maintain themselves in conifer gaps 
and provide a diversity of species composition into 
the future. In contrast, the stands with no vegetation 
management treatment had a co-dominant or dom-
inant broadleaf presence, which will be a prominent 
feature of stand structure well into the future. These 
results are consistent with studies which document 
the resilience of boreal plant communities to veg-
etation management treatments, particularly where 
only a single treatment entry occurs.

At these early stages of succession, the cutblocks 
which had been pure aspen or aspen-dominant had 
a very minor presence of white spruce post-harvest. 
Using the proportion of basal area for comparison, 
the white spruce component had decreased in the 
aspen-dominant stands 15 to 20 years post-harvest. 
At later stages of succession, the combination of 
aspen mortality and white spruce growth may 
increase the proportion of white spruce in these 
stands. The degree of change over time would need 
to be tested by simulations using mixed species 
growth models.

White spruce natural regeneration was present 
for more than 90% of the aspen cutblocks where 
a white spruce seed source could be identified on 
the opening perimeter. Distribution of white spruce 
natural regeneration was more irregular in the 
Dawson Creek stands. In the Fort Nelson District, 
distance and direction to a seed source, plus harvest 
disturbance, were not useful predictors for pres-
ence and density of white spruce natural regenera-
tion. Proximity of seed sources in Fort Nelson may 
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explain the non-significant relationships for these 
variables. The ability to predict white spruce natu-
ral regeneration characteristics was better in the 
Peace District. The presence of a receptive seedbed 
and the location of seed source relative to prevail-
ing winds were the most important predictors 
for both white spruce presence and density. The 
equations, while statistically significant, had a low 
predictive ability. The low predictive ability reflects 
stochastic events, as well as loss of identifiable 
predictive variables over time, such as post-harvest 
seedbed conditions.

This study provides post-harvest, stand-composi-
tion data which can be used in stand-level growth 
models. It also provides initial quantification of 
stand-level, pre- and post-harvest transition prob-
abilities. The initial quantification of these relation-
ships enables landscape-level mixedwood model-
ling, based on current landscape condition and 
characteristics of individual stands. 
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The annual FIA–Forest Science Program Research 
Call for Proposals (Letters of Intent) was issued by 

PricewaterhouseCoopers on August 1, 2008. 

This Call includes a list of the research themes, topics, 
and issues eligible for funding in 2009–10, with 
accompanying guidelines for proponents. Research 
topics in both the Sustainability, and Timber Growth 
and Value Programs are organized by theme, and 
priorities within research topics are specified by 
geographic region. 

The deadline for submitting Letters of Intent to PwC 
is October 8, 2008. For information related to the Call 
for Proposals visit http://www.bcfsp.com/ 

For more general information on the FIA–Forest 
Science Program, please visit the website at http://
www.fia-fsp.ca
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Determine eligible topic

Issue call for proposals

Submit letters of intent (LOI)

Assess LOIs
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Submit full proposals

Review full proposals

Approve funding for Business Plan

Notify proponents

Call for Proposals timetable.
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