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FIA-FSP Y073138 EXECUTIVE SUMMARY 
 
Project Number: Y073138 
 
Project Title: VOLE POPULATION DYNAMICS AND USE OF 
DEVERSIONARY FOOD TO REDUCE DAMAGE TO SEEDLINGS 
 
Project Purpose and Management Implications:  
  

Voles of the genus Microtus and Clethrionomys are considered to be 
major mammalian pests in coniferous and deciduous tree plantations in North 
America.  Voles may feed on bark, vascular tissues, and sometimes roots of 
trees, particularly during winter months when alternative food sources are limited.  
This damage may result in direct mortality from girdling and clipping of tree stems 
or reduced growth of surviving trees that have sub-lethal injuries.  In terms of 
conservation and sustainability of temperate forests, feeding damage may limit 
regeneration of appropriate tree species in certain forest ecosystems, become 
costly to reforest these stands in time for Free Growing Status, decrease net 
productive forested area, and result in loss of Mean Annual Increment. Feeding 
damage appears to be associated with high populations of voles in early 
successional habitats that develop after harvesting.   
 
Feeding damage to newly planted trees from voles on harvested blocks near 
Golden, BC has been unacceptably high.  There is a need to know the status of 
vole populations in many different aged plantations and years, in order to identify 
those sites that are particularly susceptible to feeding damage.  An extensive 
approach is needed, whereby many different plantations can be surveyed 
relatively quickly to determine vole abundance and forecast the probability of 
feeding damage to trees.  Knowledge of vole numbers in a given plantation will 
relate to factors such as planting density of trees, tree species selection, Free 
Growing Status, application of pest management methods, and other decision-
making tools. 

 
The use of diversionary food is an ecologically favourable way to reduce feeding 
damage by voles during those months when alternative natural foods are in short 
supply.  A diversionary food needs to be palatable so that voles will eat it in 
preference to coniferous tree seedlings.  However, the food must not be overly 
nutritious such that it enhances vole reproduction or survival.  The diversionary 
food being utilized in this project consists of alfalfa, canola oil, and bark mulch 
with wax as a cohesive aggregate.   
 
Project Objectives: 
 
(1)  Determine the population fluctuations of vole species on recently harvested 
areas in the Golden Timber Supply Area. This objective will be continued in 
Phase 2 (Y081081) FSP during 2007-2009.  Thus, a manuscript will be prepared, 
for this objective, at the completion of Phase 2. 
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(2)  Determine which site factors predispose plantations to feeding damage by 
voles. 
 
(3)  Test the hypothesis that provision of diversionary food logs, on a large 
(operational) scale, would reduce feeding damage to tree seedlings by voles.  
 
Project Start Date:  April 1, 2004.  3 years duration.   
 
Methodology Overview: 
 
Vole populations (and other forest floor small mammal species) were sampled at 
4-week intervals from May to September each year.  Trapping grids (1 ha) had 
49 (7 x 7) trap stations at 14.3-m intervals with one Longworth live-trap at each 
station.  Traps were supplied with whole oats, and cotton as bedding.  Traps 
were 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 were ear-tagged and 
immediately released at the point of capture.  Forest floor small mammal species 
sampled by this procedure included 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), northwestern chipmunk (Tamias amoenus), montane 
shrew (Sorex monticolus), common shrew (S. cinereus), and short-tailed weasel.  
Abundance estimates of long-tailed voles, total Microtus, and total small 
mammals were derived from the Jolly-Seber (J-S) stochastic model.  Survival 
estimates for long-tailed voles were also derived from the Jolly-Seber model.  

 
Diversionary food “mouse pucks” for were prepared during the period May to 
September of 2004, 2005, and 2006, respectively, at the Applied Mammal 
Research Institute manufacturing facility.  Diversionary food was prepared in the 
form of “pucks” composed of alfalfa pellets, fine-grain Douglas-fir bark mulch 
mixed with wax and canola oil.  The melted wax/oil mixture was poured into 250-
ml cups in urethane molds and allowed to harden.  After the wax/oil mix had 
solidified in the food cups, the “pucks” were transported to the field.  Canola oil 
was used to enhance the attractiveness of the food to voles.  The pellets acted 
as a source of protein and fibre and the bark simulated the bark and tissues of 
plantation trees.  The wax acted as a cohesive, water-proof matrix.  
  
Diversionary food treatments were established in October each year on those 
selected sites with substantial vole populations. Diversionary food mouse pucks 
were applied manually to new plantations at a given density per ha.  The location 
of 100 sample pucks per ha were marked by staked flags to determine 
overwinter consumption by voles on each site.  Puck consumption was estimated 
in 25% increments (1=1-25%, 2=26-50%, 3=51-75%, 4=76-100%) and tallied for 
all pucks in a given treatment.  Removal of the terminal shoot was considered 
mortality unless another vigorous lateral shoot was available to replace it.  
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Lodgepole pine, followed by Douglas-fir, are the most susceptible coniferous tree 
species to feeding damage by Microtus spp. in the interior of B.C. (Sullivan et al., 
1990).   
 

Project Scope and Regional Applicability:  The population fluctuations 
of Microtus are unknown around the Golden area, and in the Columbia Valley, in 
general.  However, it appears that vole populations may be high on some sites 
every year.  Two species of Microtus, the long-tailed vole and the meadow vole  
are implicated as major consumers of tree seedlings.  A third species, the 
heather vole, is also present in these small mammal communities but exists at 
low abundance (< 5 animals/ha).  Populations of the southern red-backed vole 
occur primarily in mature stands of timber but may spill over into recently cut 
areas for 1-2 years after harvest.  This problem of feeding damage to newly 
planted trees is widespread throughout the southern and central interior of B.C. 
 
 
Interim Results:  Vole populations have been monitored for three years, since 
the time of harvesting, to follow how these rodents respond to successional 
change and reach densities capable of serious feeding damage to newly planted 
trees.  Populations of voles are quite low (< 10/ha) in the first year after harvest.  
Numbers in the second post-harvest year usually range from 13 to 20, and 
occasionally higher (45/ha), and to 70-80 voles/ha in year 3, if vegetation cover is 
suitable.  The long-tailed vole was most common, with the meadow vole also 
preferring this seral stage.  For red-backed voles, in the year after harvesting, 
mean numbers are as high as 10/ha.  However, their numbers declined 
dramatically at 2 years after harvesting. The heather vole occurs at numbers < 
5/ha.  These early stages after harvesting provide ideal habitat for many species 
of small mammals, in addition to voles. 

 
In overwinter trials, to date, diversionary food (“mouse pucks”) has protected 
newly planted trees compared with control trees.  These results were not formally 
significant.  However, they are very likely biologically significant, particularly if we 
examine the effect of (a) the relationship of successional age to number of voles 
(older cutblocks have greater vegetative development and hence higher vole 
populations) and (b) the potential impact of the food supply being exhausted.  
These factors helped direct the design of Trial C (overwinter 2005-06) which is 
evaluating different densities of mouse pucks (including both lower and higher 
amounts of diversionary food) in 1-year-old cutblocks with newly planted trees. 
 
 
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 


