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FIA-FSP Y103081 EXECUTIVE SUMMARY 
 
Project Number: Y103081 
 
Project Title: INFLUENCE OF FOREST HARVESTING AND SUCCESSION ON 
VOLE POPULATIONS AND FEEDING DAMAGE TO PLANTATIONS 
 
Project Purpose and Management Implications:  
  
Voles of the genus Microtus and Myodes 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. 

 
Project Objectives: 
 
(1)  Determine the population fluctuations of vole species on recently harvested 
areas at Roth and Glenogle Creeks in the Golden Timber Supply Area.  
 
(2)  Compare vole populations and habitat (understory vegetation and woody 
debris) in clearcut versus variable retention harvested sites over a successional 
gradient of up to 10 years since harvest. 
 
 
Project Start Date:  April 1, 2007.  3 years duration.  Continuation of Y073138. 
 
Methodology Overview: 
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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 (Myodes gapperi), deer mouse 
(Peromyscus maniculatus), northwestern chipmunk (Tamias amoenus), montane 
shrew (Sorex monticolus), common shrew (S. cinereus), and short-tailed weasel.   
 
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. 
 
Results:  Voles of the genera Microtus and Myodes feed on tree seedlings 
planted on cutover forest land in temperate and boreal forests of North America 
and Eurasia. This damage may have serious economic implications as well as 
limit regeneration of appropriate tree species in certain forest ecosystems. 
Prediction of vole population outbreaks and feeding damage to forest plantations, 
across even a limited geographic range, has yet to be achieved in North 
America.  Thus, a major objective was a detailed analysis of changes in 
population dynamics of long-tailed voles (Microtus longicaudus) over a relatively 
long-term period, and to test three hypotheses (H) that vole populations would: 
(H1) rise and fall in accordance with the abundance of herbaceous plants 
(grasses and forbs) during early vegetative succession after forest harvesting, 
(H2) be positively associated with grass-seeded sites; and (H3) incidence of 
feeding damage to seedlings would be positively associated with vole 
abundance. Voles were live-trapped for 6 years (2004-2009) from the time of 
harvesting on intensive sites, as well as surveyed over a range of extensive sites. 
Population numbers were related to habitat characteristics and tree damage in 
young forest plantations near Golden, British Columbia, Canada. 
 Populations of long-tailed voles were low in the first two years after harvest 
with mean numbers < 5 to 15/ha. Annual peaks of 49-84 voles/ha were recorded 
in 2006. In the fourth year (2007) since harvesting, numbers of voles declined on 
two of three grids, deepened in 2008 and reached extirpation in 2009. On the 
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extensive sites, vole numbers increased 4.6-5.3 times from 1-2 to 3-6 years post-
harvest before declining thereafter. There were few significant relationships 
between abundance of voles and habitat characteristics. A multiple regression 
analysis of the six best independent variables (crown volume index of grasses, 
volume of downed wood, number of large pieces of downed wood, total species 
richness of vascular plants, structural diversity of herbs, and crown volume index 
of herbs) yielded a significant (r=0.67; P=0.04) result. 
 There was a significant negative (-r=0.41; P=0.05) relationship between 
number of voles and crown volume index of shrubs and trees. Three independent 
analyses indicated that vole numbers were higher on those sites seeded with 
pasture grasses and forbs, whether they were along skid-trails, roadsides, or 
miscellaneous seedings. There was a significant positive (r=0.57; P=0.01) 
relationship of percentage tree mortality and abundance of voles (Microtus) 
across a relatively wide geographic area. There was considerable variation in this 
density-dependent vole damage relationship. 
 This study is the first relatively long-term analysis of changes in population 
dynamics of the long-tailed vole and the predictions of H1 and H2 seemed to be 
supported. The positive relationship (H3) of the incidence of overwinter damage 
to trees and vole abundance is the first such analysis for forest plantations, on 
harvested sites, in North America.  At 3-4 years post-clearcut harvesting is a 
critical time for population buildups of voles and subsequent damage to 
plantation trees. Seeded grass species clearly create optimum habitat conditions 
for voles, generating population densities up to 30-50 voles/ha, which is in the 
range of a “high” damage risk to seedlings. Risk ratings for feeding damage to 
trees (voles/ha) were low (< 7), moderate (7-34), high (35-88), and very high 
(>88). 
 
Prospective publications in scientific journals include: 
 
(a) Sullivan, T.P. and D.S. Sullivan. 2010. Forecasting vole population outbreaks 
in forest plantations: the rise and fall of a major mammalian pest. Forest Ecology 
and Management. 
 
(b) Sullivan, T.P. and D.S. Sullivan. 2010. Influence of variable retention and 
clearcut harvesting on vole populations and habitat up to 10 years after harvest. 
Crop Protection. 
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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 


