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Interior Douglas-fir (Pseudotsuga menziesii var. glauca) plays a unique ecological role in 
the sub-boreal forests of Central British Columbia. Douglas-fir in this region typically 
occurs as a secondary or minor component of mixed-species even- or two-aged stands 
of pine, spruce, and/or hardwoods. The thick barked Douglas-fir is more fire-resistant 
than other sub-boreal tree species, and can grow to very large sizes (40-50 m and 100-
300 cm dbh) and great ages (300 to 500+ years). It is an important and distinctive 
element of stand-level biodiversity in the Sub-boreal Spruce (SBS) zone (Rogers and 
Hawkins, 2003; Whittaker, 1999; Lousier and Kessler, 1999). The importance of 
Douglas-fir retention in SBS ecosystems has been recognized in government policy for 
the last decade (BC Provincial Government, 2005; BC Ministry of Forests, 1999; BC 
Ministry of Forests, 1995). 
 
In Central Interior SBS forest types where Douglas-fir (or “fir”) occurs naturally, post-
harvest retention of dispersed mature fir leave-trees is now a common element of 
operational planning and harvesting. However, there also have been numerous, albeit 
anecdotal, reports of heavy attrition of fir leave-trees after harvesting on these sites 
(including standing mortality and windthrow). This fir mortality has been a major cause of 
concern to field foresters in the region. As a result, there is widespread uncertainty about 
the long-term outcomes of these Douglas-fir retention treatments, and the fate of fir 
leave-tree cohorts. 
 
Our study examines the medium- to longer-term (one decade or more) development of 
mature Douglas-fir leave-tree cohorts retained following timber harvesting in several 
sub-boreal study areas in Central Interior BC (SBSdw1, SBSmk1, SBSwk1 subzones). 
Specifically, this study examines the progressive development and fate of mature 
Douglas-fir (Fd) leave-trees from 0 to 10-14 years after harvest, in several SBS study 
areas in Central Interior BC. We use direct ground-based repeated-measures 
observations of leave trees over time, in study populations that have been tracked and 
monitored since shortly after the initial harvest treatment 
 
Overall goals of the project are to: 
 

1. To enhance understanding of the long-term dynamics, development, and 
emerging characteristics of the Douglas-fir mature leave-trees retained after 
harvest on Central Interior sub-boreal sites. 



2. To enhance our knowledge of the processes by which Douglas-fir leave trees 
persist in stands, and contribute to the maintenance of desired stand structural 
characteristics in future forests of the Central Interior. 

3. To examine longer-term temporal and cumulative trends in Douglas-fir leave-tree 
dynamics and characteristics after post-harvest retention, including: 
a. Survival of live trees relative to initial post-harvest populations; 
b. Mortality processes and resulting dead-tree characteristics; 
c. Growth responses and morphological characteristics of surviving live trees; 
d. Potential habitat values of live and dead standing leave trees. 

 
METHODS AND DATA COLLECTION / MANAGEMENT 
 
In the 2007 field season, a total of 800 Fd leave-trees were reassessed on systematic 
belt sampling transects at 8 long-term monitoring sites (Baldy Hughes, Pinchi, and Tako 
sites) established between 1995 and 1998.  150 additional Fd leave trees were identified 
and underwent initial assessment and remeasurement at 3 new study sites at the Aleza 
Lake Research Forest. Study parameters examined include trends in post-harvest leave-
tree survival, rates and modes of mortality, growth, live crown ratios, structural attributes, 
and wildlife use.  
 
The three older monitoring sites and sample populations were initially established and 
monitored by the principal investigator (Mike Jull) through a previous windthrow study 
(FRBC Project OP96083-RE) between 1995 and 2001 (Jull and Sagar, 2000 and 2001).  
 
In 2007/08, the following project objectives for the year  were achieved: 
 

i. Relocation and Global Positioning System (GPS) mapping of study transects and 
leave trees, including a total of 950 Douglas-fir trees on 11 study areas  
(June-October, 2007) 

ii. Reassessment and remeasurement of all trees as above (June to October 2007) 
iii. Preparation of 11 GPS maps for all study areas indicating individual tree 

locations (completed August 2007) 
iv. Entry of new field data into Excel spreadsheets (completed August and October 

2007) 
v. Data quality control, cross-checking and validation (February, 2008) 
vi. Initial data analyses and summaries (completed March 2008), and; 
vii. Completion of interim 2007/08 progress report summary. 

 
 
SUMMARY OF INITIAL ANALYSES AND RESULTS 
 
Initial data analyses focused on the sampling population of 800 Douglas-fir leave trees 
assessed both in the mid-1990’s and 2007 at the Baldy Hughes, Pinchi Ridge, and Tako 
Creek sites. Tree species on the transects other than Douglas-fir were excluded from 
this analysis. In addition, some portions of study areas disturbed by adjacent or 
subsequent mountain pine beetle (MPB) salvage logging where also excluded from the 
initial analysis. 
 
Over 10 to 13 year period for the the 3 sites examined in the analysis,  overall Douglas-
fir survival and mortality was 73% and 27% respectively. By study area, the range of 
leave-tree survival rates for the period were similar for the hilly exposed Baldy Hughes 



and Pinchi sites (55.7 to 81.5%, and 69.0 to 79.3% respectively) but higher for the less 
exposed level Tako site (91.5%).  
 
Adjusting the cumulative mortality rates for differences in monitoring period (i.e. 13 years 
for Pinchi sites and 10 years for Baldy Hughes and Tako), mean annual rates of leave-
tree mortality / attrition ranged from 0.85% to 4.43% of the leave-tree population per 
year. Based on preliminary results, there appears to be little evidence of any temporal 
trend in annual mortality rates (i.e. – little evidence that mortality rates are consistently 
speeding up or slowing down over time since harvest), at least for the initial decade or 
so following harvest. However, this question will be examined in more detail in 
subsequent analyses. 
 
The leading mode of Douglas-fir leave-tree mortality across 7 out of 8 sites examined is 
windthrow (uprooting) by high-wind events, with an average of 19% of fir leave trees 
windthrown since the start of monitoring at all sites. Windthrow rates since harvest 
ranged from 15 to 37% at Baldy Hughes, 3 to 20% at Pinchi, and 5% at the Tako site.  
 
A related mode of mortality is windsnap (stem breakage) with an average of 8% of the 
sample population succumbing to this type of damage. On only 1 of the 8 sites examined 
did the rate of windsnap exceed the rate of windthrow.  
 
Standing mortality of Douglas-fir leave-trees (intact standing dead trees) accounted for 
only 2% of the total sample population overall, ranging from 0 to 5% for the 8 sites. This 
result is rather surprising, given operational perceptions regarding the prevalence of fir 
standing leave-tree mortality in other areas.  
 
Surviving Douglas-fir leave-trees showed strong diameter growth typically ranging from 
1.5 to 5 cm total diameter increase during the decadal monitoring period. In addition, 
anecdotal visual observations of the tree crowns and epicormic branch on some trees 
suggest that the leave-trees tend to respond well overall (with individual exceptions) to 
more open conditions in the decade or more following the initial harvest treatment. Part 
of this diameter growth is probably related to reallocation of primary wood production to 
the lower bole of the tree stem in response to increased wind loading and mechanical 
stresses.  
 
Detailed analyses of Decay Class and Wildlife Tree Type (WTT) frequency in the 
Douglas-fir leave-tree populations is continuing in the second year of this project (2008-
09) but a number of general trends are initially evident: 

• Mature, live, intact and thrifty Douglas-fir leave trees have a low incidence of 
apparent decay or related Wildlife Tree attributes in the first decade after harvest 
treatment, other than acting as hunting perch trees for raptors (WTT 10); 

• Dead standing trees more than 1-2 years old, and windsnapped standing stems 
(whether dead or surviving with live residual branches) have a very high 
frequency of multiple Wildlife Tree types and abundant cavity nester and related 
users. 

• Ongoing mortality and damage processes acting on the mature live component 
of the leave-tree population is playing a critical role in the production of more 
habitat-rich Douglas-fir stand elements.   And; 

• Study results suggest that a robust population of thrifty Douglas-fir leave trees in 
second-growth stands is important as an ongoing source of recruitment for dead 



trees and snags over the rotation. Further analysis of this dataset is examining 
these processes and contributions in further detail. 

 
An unanticipated but very interesting finding of this work are consistent observations of 
carpenter ant (Camponotus spp.) workings in what otherwise appear to be live, 
undamaged, and thrifty Douglas-fir leave-trees. In many cases, evidence of this activity 
(including direct observations of the ants and frass at the bottom of tree boles is 
accompanied by various levels of exploratory and sometimes feeding excavations by 
woodpeckers, most likely pileated woodpeckers. Most of this activity is concentrated in 
the lowest 1 metre of the tree boles. This finding suggests that carpenter ants are activity 
colonizing live Douglas-fir leave trees, potentially creating additional habitat structures 
and feeding opportunities for wildlife in these leave-tree populations over time.  
 
Further analysis of 2007 field data regarding carpenter ant activity in these Douglas-fir 
leave trees is ongoing in Year 2 of this study. Initial field observations in 2007 suggest 
that about one-quarter to one-third of undamaged, live standing Douglas-fir leave  trees 
harbour carpenter ant activity, and that this activity may possibly be of higher frequency 
in larger-diameter Douglas-fir. However these initial hypotheses will be tested by further 
exploration of the data. 
 
GOALS FOR 2008/09 
 
Project completion goals for the second and final year of this project in 2008-09 are:  
 

1. To complete Phase II of data analyses, with additional analyses focusing 
primarily on frequency and incidence of Wildlife Tree Types in different classes 
and tree damage modes in the leave-tree population, and (b) frequency of 
carpenter ant activity by tree size, 

2. Synthesis of results and final preparation of journal publication manuscript, for 
initial peer review (targeted to CJFR or Forest Ecology and Management). And; 

3. Extension of project results to operational audiences (field tour and/or 
presentation to workshop (i.e. – Northern Silviculture Committee Winter 
Workshop, in January 2009). 


