
Executive Summary 

 

FIA-FSP project number: Y07-1035 

 

Growth patterns prior to mortality of mature subalpine fir in the Southern 

Interior 

 

Joseph A. Antos, Roberta Parish and Gordon D. Nigh 

 

Project purpose and management implications 

The primary purpose of this study was to determine the pattern of ring growth prior to death 

for mature subalpine fir in old spruce-fir forests of the ESSF Biogeoclimatic Zone in the 

Southern Interior.  Dead trees are common in many old, subalpine spruce-fir forests, but little is 

known about tree growth prior to mortality.  An important question is: does mortality typically 

occur abruptly with no prior indication in the growth record or is mortality the end result some 

form of growth decline, possibly gradual and related to multiple factors?  A further objective was 

to use the patterns of growth before death to infer possible causes of mortality. 

Managers need to consider both mortality processes and the occurrence of snags resulting 

from mortality.  Mortality is clearly a critical process in stand development and dynamics.  Dead 

trees are a critical habitat component for many animals, an important structural component of 

forests, and are also important in nutrient cycling.  Thus predicting mortality and understanding 
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the causes of mortality are essential to the effective management of forests both for timber 

production and ecosystem protection.   

Project start date and length 

The project was started on 1 April 2006 and lasted for one year. 

Here we address this question for canopy subalpine fir (Abies lasiocarpa [Hook.] Nutt.) 

using a large data set of snags with cross-dated ring widths from three old-growth, subalpine 

forests in southern British Columbia.  Our overall objectives are: (1) to determine if the trend in 

growth shows a pronounced decline (abrupt or gradual decrease in rate of growth) before death, 

(2) to determine if the actual rate of growth of trees that died was low relative to trees that 

survived, (3) to evaluate how much individual trees differed in their trend and rate of growth 

before death, and (4) to interpret these patterns in terms of the possible factors that could be 

leading to tree mortality. 

Methodology overview 

We examined dead subalpine fir at three sites: Sicamous Creek (50° 49’N, 119° 54’W) in 

the Hunters Range of the Shuswap Highlands, Adams Lake (51° 20’N, 119° 30’W) at the north 

end of Adams Lake, and Damfino Creek (49° 52’N, 118° 50’W) in the Okanagan Highlands.  

For previous studies of stand dynamics, 50 x 50 m plots were established at the sites, six at 

Sicamous Creek and four at Adams Lake and Damfino Creek.  In all plots, trees were mapped 

and measured before logging, and then basal discs were removed from stumps after logging.  

Annual ring widths were measured on the discs.  Master chronologies were developed for each 

site and used to cross-date the discs of dead trees to determine the year of death.  For this study 

we used 129 subalpine fir snags that were ≥15 cm dbh before death and that had good ring 
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preservation.  We used 73 live fir that cross-dated very well and were of similar size for a 

control.   

We examined both the pattern of growth and the actual rate of growth for the last 100 years 

before death for the snags and for the last 100 years before the study for the control trees.  Before 

analysis, we converted the tree-ring widths to basal area increment (BAI), which changes less 

with tree size.  We divided the last 100 years of growth into 10-year long segments for which we 

quantified the trend in growth using the slope of a linear regression.  For the same segments, we 

also considered the actual growth rate (BAI).  To further examine differences in growth between 

trees that died and those that were still alive, we conducted comparisons adjusting for the year of 

death.  Finally we classified individual snags based on general growth characteristics before 

death.   

Project scope and regional applicability 

 The project concerns subalpine fir snags in old spruce-fir forests of the Southern Interior.  

The stands studied differed considerably in moisture status and history; thus they represent a 

substantial range of forest conditions.  We anticipate that the results should be broadly applicable 

to old-growth spruce-fir stands throughout most of the ESSF Biogeoclimatic Zone of Southern 

Interior British Columbia. 

Conclusions 

 Subalpine fir in the canopy of old spruce-fir forests tended to die following considerable 

periods of declining or very slow growth.  Thus, mortality appears to be more related to a 

gradually deteriorating situation or multiple minor disturbances than to a sudden event that 
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induced mortality.  Some trees did die suddenly while growing well, but this was the exception, 

not the rule.   

 Managers can fairly safely assume that the development of snags is an ongoing process in 

these old spruce-fir forests.  Thus, there will generally be no need for intervention to create 

snags, if maintaining snags for wildlife or other purposes is an objective.  If managers wish to 

predict possible mortality so that trees at most risk can be targeted during various kinds of 

selection harvest, removal of the slowest growing canopy trees is the best option.  However, even 

slow growing trees can persist for long periods and often increase in growth if conditions 

improve.  Thus selection of slow growing trees would be useful, but does not seem critical to 

reducing losses to natural mortality. 
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