
 
2007/2008 Executive Summary 

 
 
FIA-FSP project number and title; 
Y081185 " Food web dynamics of flying squirrels, red squirrels and voles along a 100 year gradient of stand age following clearcut logging 
and wildfire." 
 
Project purpose and management implications 
The project purpose is to develop threshold indicators, which will build on an existing inventory of mycorrhizae to determine the relationship 
between those organisms and the vertebrates known to use fungi as a food source. We will use a previously-established chronosequence of 
forest stands to compare these processes in sites disturbed by fire or clear-cutting. This will reveal food web dynamics and examine how 
animals transport fungi between sites, thus helping the generation of mycorrhizal fungi and their tree host. 
 

Project start date, length of project, former project number(s) and funding sources that apply 
The project began in 2007-08 and is to continue for two years.   

 
Methodology overview 
The study is located on a total of 24 sites representing a 100 year-old chronosequence. It consists of a gradient of ages, i.e., 5-, 25-, 65- and 100 
year-old sites, with each age category replicated 4 times. In the 5- and 25-year-old categories, stands were selected either from fire or from 
clear-cut sites, constituting an additional 8 sites for a total of 24 sites.The sites are located in the ICH biogeoclimatic zone and are distributed 
between Lumby, Enderby, Salmon Arm and 3 Mile Gap. Full description of these sites have already been presented (Twieg 2006). 
 
To obtain diet information from populations of red squirrels, flying squirrels, and red-backed voles, we will set live-traps throughout the set of 
chronosequence sites following well-established methodology (Larsen and Boutin 1994, Haughland and Larsen 2004, Wheatley et al. 2005). 
Trapped animals will be allowed to remain in the trap for approximately 3 hours, at which time fecal pellets are usually deposited on a plastic 
sheet laid underneath the trap. Traps will be set for red squirrels during the day, and for the nocturnal animals (flying squirrels) and voles, traps 
will be set late in the evening, and checked at sunrise the next morning. We will also sample voles during the daytime, as these animals may 
display both nocturnal and diurnal activity during the summer months, possibly feeding on different foodstuffs. For both squirrels and voles, a 
series of traps will also be positioned within neighbouring mature forest in order to obtain a reference set of fecal samples. This work will be 
conducted at different intervals, timed to coincide with known fruiting cycles of the fungal communities. Fecal pellets will be observed under 
the microscope for fungal spores. All animals that are captured will be outfitted with a numeric ear-tag or pen mark, so that we will be able to 
associate fecal samples with individual animals during the life of the project. This, in turn, will enable us to track movements fungal spore 
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dispersal and individual animal variation in diet. A PhD student working in Larsen’s laboratory has recently conducted similar work with flying 
squirrels in Hinton, Alberta (Wheatley et al. 2005; Wheatley submitted), so this procedure has already been tested and verified as a relatively-
noninvasive method of obtaining fecal samples. 
 
In the first fiscal year, we will conduct a moderate sampling schedule, in order to ensure the graduate student becomes adept at animal live-
trapping and also with matching fungi in the feces with that of fruit bodies. A more complete sampling program will be conducted in the 
second year of the study. During the second year, we will collect red squirrel and flying squirrel fecal pellets (via live-trapping) once per 
month, from each site. Vole sampling will follow a similar schedule, although this sampling will need to be staggered with the squirrel 
sampling, simply because of time constraints. 
 
Hypogeous and epigeous fruit bodies have been collected (in 30 m plot areas) and identified in September and October 2007 from a subset of 
the sites to initiate the development of a t-RFLP database. The data-base will be completed on all sites in year 2. DNA will be extracted from 
fruitbody sub-samples, it will then be amplified using labeled primers, digested using restriction enzymes and analyzed for terminal fragment 
lengths using a DNA sequencer (Dickie et al. 2002). DNA from feces will be analyzed using the same techniques as used for fruit bodies. In 
the first year, the technique of matching t-RFLPs in feces to the fruit body database will be developed. In the second year, t-RFLP values, 
generated from feces, will be compared with the fruit body t-RFLP data-base to identify those fungi that are important in the small mammal's 
diet. All 24 sites in year 2 will be sampled. Analyses will be analyzed as discussed for Year 1. Fruit body and fungal data from feces will be 
expressed as species richness. Direct observation of fungal spores and plant material in feces will also be made using a compound microscope. 
Results will be compared with pre-existing mycorrhizal root tip data (Twieg 2006) and flying squirrel data (Anderson 2001) for all age and 
stand initiation treatments. Based on results from this study and previously conducted mycorrhizal studies, we will be able to predict when in a 
100 year span, an ICH forest has biodiversity and ecosystem functioning attributes (based on food web dynamics) similar to that of 100 year-
old forests. 
 
 
Project Scope and regional applicability 
This project will be conducted in the Interior Cedar Hemlock (ICH), which constitutes an extensive area of interior British Columbia.  
Although it is not reflective of the more dry regions of the Southern Interior, it will be applicable to large regional areas of interior British 
Columbia.   
 
 
 
 
 
Interim results, inference or useful information 
The following deliverables were accomplished in the 2007/08 fiscal year. 
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3/2008   
 
 
-Train one graduate student in small mammal techniques,  
-Train one graduate student in the identification of truffles from truffle spores and other features 
-Train one graduate student in extracting, amplifying and sequencing DNA from fruit bodies 
-Start to develop a t-RFLP data base from fruit bodies 
-Develop methods to extract and amplify DNA from feces  
-Collect, identify, and analyze DNA from truffles from a sub-set of sites in the spring and fall of 2007 
 
 
Truffles were sampled in both the spring and fall  of 2007 from 12 different sites categorized into 4 different age categories.  A total of 14 
truffle species were sampled, with 12 species collected from the spring and 10 from the Fall.  There were no siginificant differences between 
the different age treatments in terms of species richness.  The 25 year old sites had truffle communities more similar between the spring and fall 
samplings than the other age classes.  There did not appear to be evidence of one truffle species favoring one age category over another.   
 
Contact information 
Proponent/Contact Person: Dr. Dan Durall 
Proponent Organization :  UBC Okanagan 
E-Mail: Daniel.durall@ubc.ca 
Telephone: (250) 807-8759 
Fax: (250) 807-8004 
Address:    3333 University Dr. Kelowna BC V1V 1V7,  Canada 
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