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MODIFYING SCENT-MARKING BEHAVIOR TO REDUCE 
WOODCHUCK DAMAGE TO FRUIT TREES1 
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Abstract. Woodchucks (Marmota monax) damage fruit trees by gnawing on main 
stems during scent marking, a behavior unrelated to feeding. 1 tested whether damage could 
be reduced by providing alternative sites for scent marking or by applying predator odor 
to trees. Nearly al1 hardwood stakes supplied as alternative sites for scent marking were 
used, and the elapsed time from activation of a burrow until onset of damage to an adjacent 
tree was significantly greater for sites with stakes. However, the mean level of damage to 
trees was not significantly reduced. Impregnating hardwood stakes with sodium chloride 
increased their use as gnawing sites relative to untreated stakes, presumably due to dietary 
sodium deficits incurred by woodchucks during spring. Use of NaCl-treated stakes did not 
reduce damage to adjacent trees, however. Application of a predator odor  bobcat urine, 
as a topical spray reduced mean levels of gnawing by 98.3% relative to untreated trees, 
and placement of bobcat urine in capillary tubes at the bases of trees also resulted in 
significant reductions in damage over a 3-mo period. 
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Woodchucks (Marmota monax) are medium-sized 
(3-6 kg), semi-fossorial sciurids that inhabit agricul- 
tural areas throughout the eastern United States and 
Canada (Hall 198 1). In orchards, woodchucks can be 
serious pests; apple growers in New York estimated 
that 3.5% of young trees and 1.2% of older trees incurred 
woodchuck damage each year (Phillips et al. 1987). 
Woodchucks damage fruit trees by excavating burrows 
near trees, which can aerate roots excessively, and by 
gnawing on the main stem, which can reduce growth 
rates and increase the likelihood of pathogenic infec- 
tion or death (Byers 1984, Swihart and Conover 1988). 
Attempts to reduce damage typically rely on popula- 
tion reduction, but rapid colonization of areas by non- 
residents, plus increased birthrates and juvenile sur- 
vival, work against a long-term reduction in numbers 
(Davis et al. 1964, Byers 1984, Swihart and Conover 
1988). 

The effects of control techniques with a biological 
basis should generally be longer lasting than nonbiol- 
ogical or anthropogenic ones (Shumake 1977, Sulli- 
van and Crump 1984). Here, 1 report on tests to de- 
termine whether gnawing damage by woodchucks in 
orchards can be reduced by modifying their behavior 
andlor activity near susceptible trees. Three ecologi- 
cally oriented techniques were tested for their ability 
to reduce damage: provision of scent stations; appli- 
cation of sodium to increase use of scent stations; and 
application of predator urine. 

' Manuscript received 8 August 1989; revised 20 November 
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Gnawing by woodchucks occurs primarily during 
spring in Connecticut and apparently is unrelated to 
feeding; cambial tissue commonly is found on the 
ground around damaged trees, gnawing has been noted 
on >25 species of woody plants, and dead trees and 
fenceposts also are gnawed (R. K. Swihart, personal 
observation). Rather, gnawing seems to be associated 
with scent-marking behavior (Ouellet and Ferron 1988). 
Woodchucks have multilobular apocrine sudoriferous 
glands in the oral angle that are capable of producing 
a pungent odor (Walro et al. 1983). Muzzle-rubbing in 
woodchucks is similar to the scent-marking behavior 
of other ground squirrels (Halpin 1984) and has been 
observed in captive (HÃ©ber and Prescott 1983) and 
free-ranging (Ouellet and Ferron 1988) woodchucks, 
with peaks in scent marking occurring during the spring 
breeding season (HÃ©ber and Prescott 1983). Ouellet 
and Ferron (1988) demonstrated that there was a sig- 
nificant probability of transition from gnawing to muz- 
zle rubbing. They hypothesized that gnawing facilitated 
deposition and retention of scent on wooden sub- 
strates. Although the ability of woodchucks to discrim- 
inate among conspecific odors has not yet been dem- 
onstrated, intraspecific chemical communication is 
plausible given its widespread occurrence in other 
species of ground squirrels (e.g., Hams and Murie 1982, 
reviewed in Halpin 1984). 

If gnawing damage is related to scent marking, pro- 
vision of alternative marking sites could reduce dam- 
age to trees. One problem with this approach is that 
woodchucks may preferentially mark a tree because of 
visual eues and residual scent from earlier marking 
episodes as well as neophobic responses to the new 












