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FIA-FSP Y083008 EXECUTIVE SUMMARY 
 
Project Number: Y083008 
 
Project Title: STAND STRUCTURE AND MAINTENANCE OF BIODIVERSITY 
IN GREEN-TREE RETENTION STANDS AT 30 YEARS AFTER HARVEST:  A 
VISION INTO THE FUTURE 
 
Project Purpose and Management Implications:  
  
A mountain pine beetle (MPB) (Dendroctonus ponderosae) outbreak in the mid-
1970’s in the southern interior of B.C. resulted in relatively widespread salvage 
logging of lodgepole pine (Pinus contorta)  from mixed pine – Douglas fir 
(Pseudotsuga menziesii) stands and mixed pine – western larch (Larix 
occidentalis) 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 MPB-salvage harvesting of 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 provides a 
profound 30-year vision into the future of “Life after the Beetle”. 

Stand structure and the responses of several mammal groups are being 
used as  indicators of sustainability and biodiversity.  Examples of these species 
and groups are the southern red-backed vole (Clethrionomys gapperi) and the 
masked shrew (Sorex cinereus) on the forest-floor, and the red squirrel 
(Tamiasciurus hudsonicus) and  northern flying squirrel (Glaucomys sabrinus) in 
the arboreal mammals, and mule deer (Odocoileus hemionus) in the large 
mammals.  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. 
 
Project Objectives: 
 

Objectives for the 3-year study were: 
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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)  Stand structure attributes (species diversity and structural diversity of herb, 

shrub, and tree layers); 
2)  Population dynamics of two species of forest-floor small mammals and overall 

species richness and diversity;  
3)  Population dynamics of two species of arboreal small mammals: the northern 

flying squirrel and red squirrel; and 
4)  Relative habitat use by mule deer during summer and winter seasons. 
  
Project Start Date:  April 1, 2005.  3 years duration.  Funding partner Okanagan 
Innovative Forestry Practices Association. 
 
Methodology Overview: 
 
The study was conducted 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 was 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) 
 (d) uncut stands.  
 
Forest floor small mammal species were sampled at 4-week intervals from May 
to October each year.  Trapping grids (1 ha) have 49 (7 x 7) trap stations at 14.3-
m intervals with one Longworth live-trap at each station.  Traps are supplied with 
whole oats, and cotton as bedding.  Traps are set on the afternoon of day 1, 
checked on the morning and afternoon of day 2 and morning of day 3, and then 
locked open between trapping periods. All small mammals (except shrews and 
weasels) captured are ear-tagged and immediately released at the point of 
capture.  Forest floor small mammal species sampled by this procedure include 
the  long-tailed vole (M. longicaudus), as well as the meadow vole (M. 
pennsylvanicus), heather vole (Phenacomys intermedius), southern red-backed 
vole (Clethrionomys gapperi), deer mouse (Peromyscus maniculatus), 
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northwestern chipmunk (Tamias amoenus), montane shrew (Sorex monticolus), 
common shrew (S. cinereus), and short-tailed weasel.   
Arboreal mammals, the northern flying squirrel and red squirrel, were sampled at 
4- to 6-week intervals in early winter (October-November) and early spring 
(March-April) in 2006-2008.  Each treatment stand had a 9-ha trapping grid with 
100 (10 x 10 or 6 x 16 + 4) stations at 30-m intervals with one Tomahawk live-
trap equipped with a nest box (1-L plastic jar with coarse brown cotton) at every 
other station, resulting in ~5 traps/ha.  Traps were baited with sunflower seeds 
(Helianthus annuus) and set in the evening on day 1 and checked in the morning 
and afternoon of day 2 and morning of day 3.   Monitoring of these mammals 
commenced in the fall of 2006. 
 
Project Scope and Regional Applicability:  Habitat selection by marten 
appears to be determined by the availability of appropriate food (small mammal 
prey) and access to nesting and resting sites, particularly in the winter.  These 
attributes are essential for population maintenance.  Marten are very dependent 
upon subnivean sheltered sites.  Voles (genera Microtus and Clethrionomys), 
notably red-backed voles (C. gapperi), are primary food items of marten.  Resting 
sites and den sites are associated with large snags, live trees, and downed 
hollow logs, underground access (especially in winter), and in human-made slash 
piles.  CWD plays a large role in providing resting sites.  While controversy exists 
over the importance of CWD to small mammals, many studies suggest CWD 
provides important microhabitat for foraging and cover attributes for these 
species.  Provision of debris piles and windrows on clearcuts, and subsequently 
in young forests, may provide habitat for small mammal prey and marten.  The 
overall objective is to implement the marten study by management of habitat and 
prey base (small mammals) in managed forest stands to meet the intent 
statements in the Okanagan Shuswap LRMP (Section 7.1.ii):  The focus of the 
program will be to evaluate various timber harvesting, regeneration, stand 
tending, and other forest management activities.   
 
Results:  Mean total abundance of forest-floor small mammals was similar 
among stands.  Similarly, there was no overall difference among stands in mean 
total species richness. The response of forest floor small mammals in terms of 
mean species diversity was similar among stands for both the Shannon-Wiener 
index and also the log-series measurement.  However, overall mean log-series 
diversity did indicate that the seed-tree stands had higher (non-overlapping 95% 
CIs) species diversity than the uncut stands. Population changes of the red-
backed vole indicated that this microtine was consistently higher in mean 
abundance per ha in the uncut forest than other stands.  On average, 
populations of red-backed voles were 2.3 to 6.4 times higher in the uncut than 
harvested sites.  Population changes of the masked shrew were similar among 
treatment stands with respect to mean abundance.  
 For the arboreal mammals, there were higher numbers of red squirrels in 
the group seed-tree than uncut forest stands, with mean numbers ranging from 
12 to 17 per 9 ha.  The pattern of overall mean abundance for northern flying 
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squirrels was similar among treatment stands, with a lower range of densities 
from 2 to 4 squirrels per 9 ha.   
  The number of mule deer pellet-groups (relative habitat use) was similar 
among treatments during summer and winter periods 2005 to 2007.  However, 
overall mean numbers of deer pellet-groups indicated a higher degree of relative 
habitat use of the seed-tree sites than the young pine in both summer and winter.  
Another pattern was observed for snowshoe hares where there was higher 
numbers of pellets in the young pine and seed-tree stands than uncut stands in 
both summer and winter.  
 
Contact Information:   Thomas P. Sullivan 
Forest Sciences UBC 
Faculty of Forestry, 2424 Main Mall, UBC, Vancouver, B.C. V6T 1Z4 
tom.sullivan@ubc.ca 
Phone: 604-822-6873  250-494-7160 
Fax:  604-822-9133 


