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1.0  Summary 
 
  This report summarizes a part of an overall study funded by the Forest Science 
Program and corporate partners.  The report encompasses the Tolko Industries Ltd. and 
Gorman Bros. Lumber Ltd. FIA contributions via the Okanagan Innovative Forest 
Practices Association.   
 
  This particular project is designed to investigate relative habitat use by mammalian 
herbivores, specifically mule deer (Odocoileus hemionus), moose (Alces alces), and 
snowshoe hares (Lepus americanus), in 30-year-old stands of lodgepole pine, with a 
range of green-tree retention (dispersed and aggregated Douglas-fir), and uncut 
mature/old-growth stands.  This year is the first of a 3-year study. 
 
 A Mountain Pine Beetle (MPB) outbreak in the mid-1970’s in the southern interior 
of B.C. resulted in relatively widespread salvage logging of lodgepole pine from mixed 
pine – Douglas fir stands and mixed pine – western larch stands.  In pine-leading stands, 
fir or larch are left as residual standing trees.  These "seed trees" provide a source of fir 
regeneration to provide a secondary species to lodgepole pine, which regenerates 
naturally from abundant cone slash.  This is a relatively widespread practice that has 
been in place since the early to mid-1970's when lodgepole pine became an important 
commercial timber species.  At 30 years after harvesting, we will have an indication of 
how close we are to managing forests sustainably by comparing wildlife habitat and 
biodiversity, in forests with residual fir trees, to those in uncut mature/old-growth forests.  
The project will advance existing knowledge on habitat use by these wildlife species by 
examining past disturbance to provide a picture of forest conditions 3 decades into the 
future. 
  
  The project is located in the Bald Range 25 km west of Summerland, B.C. in the 
Montane Spruce (MSdm) biogeoclimatic zone.  Clearcut harvesting of lodgepole pine, 
with dispersed (uniform) and aggregated (group) seed-tree reserves of Douglas fir, 
began in this area in the mid-1970s in response to an outbreak of MPB.  Sampling of 
pellet-groups (and pellets) is used to measure relative habitat use by mule deer, moose, 
and snowshoe hares for summer (May to September) and winter (October to April) 
periods.   
 
  The clearing of plots at the initial sampling time in May 2005 represents the 
accumulation of deer and moose pellet-groups and snowshoe hare pellets over the 
previous several years.  Number of pellet-groups for deer and moose were similar 
among treatments at this initial sampling time, and for summer 2005 as well. However, 
there was a significant difference among treatment stands for relative habitat use by 
snowshoe hares, with the highest pellet counts in the young pine stands. 
 
  Measurements of these plots will continue in 2006 to represent winter 2005-06 
and summer 2006 periods. 
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2.0  Background 
 
 A Mountain Pine Beetle (MPB) outbreak in the mid-1970’s in the southern interior 
of B.C. resulted in relatively widespread salvage logging of lodgepole pine from mixed 
pine – Douglas fir stands and mixed pine – western larch stands.  In pine-leading stands, 
fir or larch are left as residual standing trees.  These "seed trees" provide a source of fir 
regeneration to provide a secondary species to lodgepole pine, which regenerates 
naturally  from abundant cone slash.  This is a relatively widespread practice that has 
been in place since the early to mid-1970's when lodgepole pine became an important 
commercial timber species.  Thus, this form of green-tree retention is not a new 
management approach to salvage or conventional timber harvesting in this region 
 

  Because of this relatively long history, it is possible to do a retrospective 
investigation of the influence of harvesting lodgepole pine on stand structure and 
biodiversity 30 years after cutting. Stands with residual green trees, composed of 
dispersed to aggregated Douglas fir with understory lodgepole pine, cover several 
landscapes in the southern interior, having arisen from harvesting over the past 30 years. 
Thus, a major question is: how do these stands compare to those uncut in terms of stand 
structure and development of late seral forest conditions?  This question has direct 
relevance to sustainable forest management for wildlife habitat and biodiversity. It also 
has major relevance to “Life after the Beetle” in relation to the current devastating 
outbreak of MPB in B.C. 
 
 Large-scale harvest studies in mature, late successional forests are lacking.  
However, some retrospective studies in the Pacific Northwest of the U.S., investigating 
potential long-term consequences of green-tree retention in two-tiered (two-aged) stands 
have been conducted.  The effects of green-tree retention on biodiversity include impacts 
on growth and tree species composition of future forests where past wildfire was used as 
an analogue for timber harvest, canopy lichen communities, understory vegetation, and 
stand structural complexity.  However, there are no studies investigating ungulate 
responses to a variety of retention levels for residual green trees over meaningful lengths 
of time (i.e. decades). 
 

   Large herbivorous mammals such as mule deer may be affected by variable 
retention harvests because habitat use by this species is particularly important during 
winter periods.  This is an ongoing issue with respect to winter range conditions in and 
near harvested units in forests of the southern interior of B.C. 

 
 This project will determine the ecological impacts of harvesting lodgepole pine with 
variable retention of Douglas-fir as major stand-level structures to maintain habitat for 
mule deer, moose, and hares over time. This 30-year vision into the future is a unique 
opportunity to quantify these impacts and provide an inference of relative habitat use in 
relation to stand structures and provision of winter range in young stands.  Variable 
retention in these mixed stands is currently a major method of harvesting throughout the 
southern interior and in some coastal areas as well.  What functions will these retained 
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structures provide in future decades?  Will stand-level biodiversity be maintained?  Can 
we look 30 years into the future?   
  
 This project is conducted under FIA Programs for 2005-06: Michael Bragg, RPF, 
Divisional Forester for Tolko Industries Ltd. and Randy Hardy, RPF, Gorman Bros. 
Lumber Ltd.  The project is coordinated through Okanagan Innovative Forest Practices 
Association, Glen Dick, RPF, Director.   
 
 The overall project:  Y061008: “Stand Structure and Maintenance of Biodiversity in 
Green-Tree Retention Stands at 30 Years after Harvest:  A Vision into the Future” is 
funded by the Forest Science Program and corporate partners: 
 
 Budget      FUNDING SOURCES 
     TOTAL FSP             OIFS*  Other 
 Year 1  2005-06 $92,000 $52,000 $25,232     -- 
 Year 2  2006-07 $92,000 $52,000 
 Year 3  2007-08 $92,000 $52,000 
 
* Tolko (Kamloops) $20,000 + Gorman Bros. Lumber Ltd.  $5,232 = $25,232. 
* Inclusive of overhead and delivery allowance. 
 
3.0  Objectives 
 
 In 30-year-old stands of lodgepole pine, with a range of green-tree retention 
(dispersed and aggregated Douglas fir), and uncut mature/old-growth stands, compare: 
 
1)  Relative habitat use by mule deer, moose, and snowshoe hares during summer and 
winter seasons. 

 
4.0  Study area and design 
 
 The project is located in the Bald Range 25 km west of Summerland, B.C. in the 
Montane Spruce (MSdm) biogeoclimatic zone.  Clearcut harvesting of lodgepole pine with 
dispersed (single) and aggregated (group) seed-tree reserves of Douglas fir began in this 
area in the mid-1970s in response to an outbreak of MPB.  Depending on the original 
composition of the harvested stands and the degree of windthrow damage after 
harvesting, the number of residual Douglas-fir range from a few trees per ha up to a 
maximum of approximately 100 trees/ha.  The original silvicultural goal with seed-trees 
was to maintain, and perhaps increase, the proportion of Douglas-fir in the regenerated 
forest.  Lodgepole pine regenerated naturally after harvesting and is the dominant tree 
species in these young stands. 

 
The experimental design is completely randomized with 3 replicates each of  
 (a) young pine (no residual trees) 
 (b) single seed-tree (dispersed retention) 
 (c) group seed-tree (aggregated retention) 
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 (d) uncut stands.  
 
5.0  Methods 
 

5.1  Relative habitat use by mule deer: 
 
Sampling of pellet-groups (and pellets) is used to measure relative habitat use by 

mule deer, moose, and snowshoe hares for summer (May to September) and winter 
(October to April) periods.  All new pellet-groups (minimum of 20 pellets per group) on 
cleared permanent 5-m2 (r = 1.26 m) circular plots are counted. Plots are located 
systematically at 50-m intervals throughout each stand.  Plots were cleared of all pellet 
groups in the initial sampling time in May 2005.  Pellet-group degradation is not an issue 
as only new pellets deposited during a given summer or winter period are counted.  
Pellet-groups located on the edge of a sample plot need to have 50% or more of the 
group within the plot in order to be counted.  Density of pellet-groups is estimated per 5 
m2 plot and then converted to a per ha value.  
 

Pellet-groups are measured as per standard Ground-based Inventory Methods for 
Selected Ungulates: Moose, Elk and Deer Standards for Components of British 
Columbia's Biodiversity No. 33  Version 2.0. Section 3.5.1. 
 
  5.2  Statistical analysis 

 
A one-way analysis of variance (ANOVA) was used to determine the effect of 

harvest treatments on mean fecal pellet-groups of deer, moose, and hares during 
summer and winter periods in 2005.  Duncan’s multiple range test (DMRT) was used to 
compare means among treatments.  Differences are considered significant if P ≤ 0.05 for 
all comparisons. 

 
 5.3  Reporting and communicating
 

An annual report that includes the data analysis, synthesis, and project results is 
completed prior to March 15 each fiscal year (through 2007-08) and submitted to IFPA, 
Tolko, Gorman Bros., and FOREXX.   
 
 
6.0  Results and Discussion 
 
 6.1  Relative habitat use 
 
  The clearing of plots at the initial sampling time in May 2005 represents the 
accumulation of deer and moose pellet-groups and snowshoe hare pellets over the 
previous several years.  These data provide a rough estimate of relative habitat use for 
each of the species in the four stand treatments up to spring 2005.  Number of pellet-
groups per ha for deer (F3,8=2.68; P=0.12) and moose (F3,8=0.65; P=0.61) were similar 
among treatments at this initial sampling time (Figs. 1A and 2A).  Another pattern was 
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observed for snowshoe hares where there was a significant (F3,8=18.54; P<0.01) 
difference among treatment stands, with a very high number of pellets (DMRT; P=0.05) 
in the young pine stands (Fig. 3A). 
 
  Relative habitat use by these species during summer 2005 was recorded in the 
second measurement of pellet plots in late September.  There was no significant 
difference in number of deer (F3,8=2.15; P=0.17) or moose (F3,8=1.83; P=0.22) pellet-
groups among treatments during summer 2005 (Figs. 1B and 2B).  However, there was 
a significant (F3,8=9.14; P<0.01) difference among treatment stands for relative habitat 
use by snowshoe hares.  Hare pellets were highest (DMRT; P=0.05) in the young pine 
stands with no difference among the other three stand treatments. 
 
  It is interesting to note that the pattern of relative habitat use, as estimated by 
these pellet counts, was similar in the initial plot clearing to that recorded for the 
summer 2005 period.  Measurements of these plots will continue in 2006 to represent 
winter 2005-06 and summer 2006 periods. 
 
 
7.0  List of Figures 
 
Figure 1.  Mean (n=3) number of fecal pellet-groups per ha for mule deer in the four 

treatment stands: young pine, single seed-tree (SST), group seed-tree (GST), and 
uncut forest during (A) the initial clearing of plots and (B) summer 2005 at the 
Summerland study area.  

 
Figure 2.  Mean (n=3) number of fecal pellet-groups per ha for moose in the four 

treatment stands: young pine, single seed-tree (SST), group seed-tree (GST), and 
uncut forest during (A) the initial clearing of plots and (B) summer 2005 at the 
Summerland study area.  

 
Figure 3.  Mean (n=3) number of fecal pellets per ha for snowshoe hares in the four 

treatment stands: young pine, single seed-tree (SST), group seed-tree (GST), and 
uncut forest during (A) the initial clearing of plots and (B) summer 2005 at the 
Summerland study area.   Histograms with different letters are significantly different 
by DMRT. 
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Figure 1. 
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Figure 2. 
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Figure 3. 
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