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FIA-FSP Y071302 EXECUTIVE SUMMARY 
 
Project Number: Y071302 
 
Project Title: DRY FORESTS AND GRASSLANDS: STAND STRUCTURES, 
HABITAT, AND SMALL MAMMALS AS INDICATORS OF BIODIVERSITY  
 
Project Purpose and Management Implications:  
  
The question of how to measure ecological sustainability and biodiversity in 
managed forests is a major focus of scientists and managers worldwide.  This quest 
is critical to future productivity (timber supply) and ecological features (biodiversity) 
of second-growth forests.  Certification processes will likely focus on the issue of 
sustainability of managed forests to provide timber and ecological services through 
time.  One way to measure biodiversity and ecological sustainability is to compare 
specific features of managed forests with unmanaged mature and old-growth forests 
by way of ecological indicator species. There are several small mammal species that 
could be used as indicators of biodiversity maintenance in these dry forests and 
grasslands.  These species include the southern red-backed vole (Clethrionomys 
gapperi) and the heather vole (Phenacomys intermedius) in Douglas fir forests; and 
in the Ponderosa pine and Bunchgrass zones, there are three additional species: the 
montane vole (Microtus montanus), the western harvest mouse (Reithrodontomys 
megalotis) and the Great Basin pocket mouse (Perognathus parvus) that could 
serve as indicators of habitat maintenance in the more open ranges.  
 
Thus, two major questions are: 
 
1)  What are the appropriate targets for (a) stand level structures in dry forests 
(e.g., Interior Douglas Fir zones) and for (b) open range habitats composed of 
grasslands (e.g., Ponderosa Pine and Bunchgrass zones) to maintain 
biodiversity? 
 
2)  What indicators can we use to determine if biodiversity targets are being 
achieved? 
 
This proposal addresses the research priorities listed under the Sustainability 
Program - Theme 1.0: Ecosystem structure, function and processes, and 
biodiversity related to forest management. 
Topic 1.4: Effectiveness of stand-level structures and habitat in maintaining 
biodiversity. 
Research Priority c:  What are appropriate targets and configurations of stand level 
structures in dry forest and open range (grassland, shrubland) in order to maintain 
biodiversity? 
  
Project Objectives: 
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1)  Determine the influence of partial cutting systems (variable retention) on 
residual stand structures and small mammal indicators of biodiversity at 10 years 
after harvesting in dry Douglas fir forests. 
 
2)  Determine the capacity of relatively undisturbed open range habitats 
(grasslands and shrublands) in ponderosa pine and bunchgrass zones to support 
viable populations of indicator small mammal species. 
 
Project Start Date:  July 1, 2006.  3 years duration. 
 
Methodology Overview: 
 

Experimental design 
There are two study areas in Douglas fir forest and in Open Range with three 
replicates of each treatment.    
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Study areas 

 
Douglas fir forest 
This part of the study is located in mixed Douglas fir Pseudotsuga menziesii - 
lodgepole pine Pinus contorta mature and old-growth forests in the Bald Range, 
25 km west of Summerland in south-central British Columbia, Canada (49040’N; 
119053’W).  This area is within the upper Interior Douglas fir (IDFdk).  The patch-
cut sites were chosen from 31 openings (mean area of patch-cuts was 0.7 ha 
with a total of 21.5 ha) over a 65-ha cutting area, which was harvested in June-
July 1996.  Since approximately one-third of the area was partially cut, three 
replicate sites were chosen which had 30-40% logged area (with retention of 
some understorey conifers and Douglas fir trees) and 60-70% uncut forest.  
These patch-cut sites had no site preparation and were planted with lodgepole 
pine and Douglas fir seedlings in autumn 1997.  A nearby 160-ha area was 
harvested by single tree removal during the same period.  Three replicate sites 
were chosen in this harvested unit.  Three replicate sites of uncut forest were 
selected for comparison with harvested sites. 
 
Open range 
This second part of the study is located in the Okanagan Valley at the Pacific 
Agri-Food Research Centre, Summerland, British Columbia, Canada (49o34’ N; 
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119o40’ W).  Three “open range” habitat types are distributed over the 400+ ha of 
the Research Centre: native bunchgrasses and sagebrush, old fields, and 
ponderosa pine forest. The native grass - sagebrush sites are natural habitats 
that have been relatively undisturbed, except for some grazing by feral horses. 
The old field sites are abandoned (≥ 25 years) hay fields composed of several 
grass (forage species) and other herbaceous species.  The ponderosa pine 
forest sites are also natural habitats which have had little disturbance, except for 
grazing by horses.  Ponderosa pine is the major tree species with some herb and 
sporadic shrub species in the understory.   
 

Small mammals 
Small mammals are sampled at 4-week intervals from May to October each year.   
Abundance estimates of each species will be derived from the Jolly-Seber (J-S) 
stochastic model.   

Stand structure 
Stand structure attributes in the Douglas fir study area (tree species, dbh, height, 
age) will be measured in five 20-m x 20-m plots randomly located within each 
stand.  The subcanopy and main canopy tree height categories will vary 
according to stand structure in the different treatment stands. 
 

Vegetation sampling 
Understory vegetation will be sampled on three 25-m transects, each 

consisting of five 5-m x 5-m plots, in each of the experimental units.  Each plot 
will contain three sizes of nested subplots: a 5-m x 5-m subplot for sampling 
trees, a 3-m x 3-m subplot for sampling shrubs; and a 1-m x 1-m subplot for 
sampling herbaceous species, mosses and lichens.  Crown volume index values 
will then be averaged by species for each plot size and converted to 0.01-ha 
base to produce a tabular value given for each species and layer.  Species 
richness, species diversity and structural diversity will be calculated for these 
data. 
 
Project Scope and Regional Applicability:  The project will lead to guidelines 
for sustainable forest management indicators in dry forests and open range of 
the southern interior.  The guidelines will be used by field foresters and range 
managers to integrate biodiversity maintenance within the framework of FRPA.  
Determining the effectiveness of stand-level structures and habitat in maintaining 
biodiversity has been identified as a major research priority, and development of 
indicators and monitoring systems is highly relevant to practitioners that include 
silviculturalists, range managers, ranchers, First Nations, forest licensees, and 
other rural groups.   
 
Interim Results:  All installations have been established and monitoring of 
vegetation and small mammals begun in July 2006.  Vegetation monitoring in the 
“Open Range” habitats to be initiated in June 2007.  Stand structure 
measurements to be done in 2008.  All “indicator species” have been 
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encountered in the various habitats, thereby suggesting that they may provide a 
measurement for evaluating biodiversity in these habitats. 
 
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 
 
 


