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THE EFFECT OF TRAFFIC VOLUME ON TRANSLOCATED SMALL MAMMAL MOVEMENT
Rachelle McGregor (Phone: 613-520-2600 ext.3853, Email: rmcgrego@connectmail.carleton.ca), Carleton 

University, Ottawa, Ontario, K1S 5B6, Canada, Fax: 613-520-2569. Co-authors: Sarah Derrane, Darren 
Bender and Lenore Fahrig 

Abstract: We investigated whether white-footed mice (Peromyscus leucopus) and eastern chipmunks (Tamias striatus) 
were capable of crossing roads with varying levels of traffic volume. We live-trapped small mammals in 24 “home” 
patches. We uniquely marked and translocated 197 white-footed mice and 115 eastern chipmunks to nearby forest 
patches. Recaptured animals were recorded as successful returns. Forty five (22.8%) of the mice and 22 (19.1%) of the 
chipmunks returned to their home patches within six days of their release. Traffic on roads between the capture and 
release sites had a significant negative effect on small mammal return rates. No small mammals returned when moved 
across roads with average annual daily traffic over 11,000. Roads with low traffic may be weak barriers to movement, 
but high traffic prevents successful crossing.

Introduction
Barriers decrease connectivity between patches, and the extent to which roads act as barriers to animal 
movement is of particular interest for management. Highly connected patches are less prone to extinction 
events because inter-patch dispersal enables individuals to rescue threatened local populations from 
extirpation (Brown and Kodric-Brown 1977). If an extinction event does occur, high connectivity allows for quick 
recolonization and, as a result, may increase regional population persistence. Research in a variety of habitats 
including tropical (Goosem 2001) and temperate forests (Oxley et al. 1974, Mader 1984), grasslands (Wilkins 
1982) and desert (Garland and Bradley 1984) has shown that linear barriers such as roads may inhibit small 
mammal movement. The barrier effect could be due to the difference in vegetation structure at the sides of 
roads, increased canopy openings, or increased traffic volume on the road (Andrews 1990).

In this study, we investigated the magnitude of road-crossing inhibition of small mammals due to traffic 
volume. We used translocation methods to determine whether animals were less likely to successfully return if 
translocated across roads that had higher traffic volumes than roads with lower volumes.

Methods
We live-trapped small mammals in 24 “home” patches or woodlots (<100 ha area) from June to October 1999, 
and May to July 2003. For each home patch, three to five nearby woodlots within 1,500m of the home patch 
were chosen for releases, and the sequence of release was randomized among them. In each home patch, we 
established four transects 10 to 50m apart. In each transect, we placed 18 Sherman® live-capture traps every 
5 m, for a total of 72 traps in each home patch. We recorded the species, sex, and mass of each captured 
individual. We uniquely marked individual white-footed mouse (Peromyscus leucopus) and eastern chipmunk 
(Tamias striatus) individuals with metal ear tags and relocated them. If an animal returned to the home patch 
and was recaptured, we identified it by its ear tag number and recorded it as returning. These individuals were 
not relocated again. We sampled each home patch for six days.

We obtained estimates of traffic levels (average annual daily traffic, AADT) for each road between each home 
and release patch pair. Traffic volume represented a combined total of the number of cars traveling on each of 
the roads between the home and release patches. We also measured the edge-to-edge distances between the 
release and home patches. 

We performed multiple logistic regression analyses to determine whether traffic volume affected the return 
probability of small mammals. The response variable represented the success or failure of an individual to 
return to its home patch. Independent predictor variables included the total traffic density on those roads, 
species (white-footed mouse or eastern chipmunk), and the edge-to-edge distance between the home and 
release patches. 

Results
Over the two field seasons, 312 small mammals (197 white-footed mice and 115 eastern chipmunks) were 
translocated from home patches, of which we recaptured 67 returning animals (21.5% recapture rate). Based 
on the multiple logistic regression analysis, the return probability of small mammals was negatively related 
to traffic volume (figure 1a: Wald chi-square = 3.93, p = 0.0474, df = 1) and the distance between home 
and release patches (figure 1b: Wald chi-square = 25.71, p < 0.0001, df = 1), but not affected by species 
(P. leucopus = 22.8%, T. striatus = 19.1%). No animals returned from translocations crossing roads whose 
combined traffic volume was in excess of 11,000 AADT.
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Fig. 1. Probability, as determined from logistic regression, that small mammals 
returned from translocations versus (a) traffic volume (p = 0.0474, n = 312, 
df = 1) and (b) translocation distance (p < 0.0001, n = 312, df = 1). Points 

represent individuals translocated: 1 = returned, 0 = did not return. Logistic 
equation: ln (p/1-p) = - 0.197 – 0.00314 (distance) – 0.00010 (traffic).

Discussion
As traffic increases, the ability of small mammals to cross roads decreases. Animals failed to cross roads at 
very high levels of traffic volume (i.e., 11,000 AADT), but not at moderate (5,000-7,000 AADT) or low (< 2,000 
AADT) traffic volumes. Traffic volume on roads has been shown to inhibit movement of small mammals such as 
hedgehogs (Rondinini and Doncaster 2002), badgers (Clarke et al. 1998), mice and voles (Clark et al. 2001), 
and it also affected white-footed mice and chipmunks in our study. Neither species successfully returned from 
translocations across roads with high traffic volumes.

There are several possible mechanisms behind the decreased small mammal movement at roads. Width (Oxley 
et al. 1974), number of lanes (Oxley et al. 1974, Wilkins 1982), canopy closure (Goosem 2001) and type of 
road (i.e., paved vs. gravel; Clark et al. 2001) have all been shown to inhibit small mammal movement. Roads 
with high traffic volume are complete barriers to small mammal movement, effectively isolating populations on 
both sides of the roads. Increased crossing structures (e.g., culverts) may be necessary to facilitate movement 
across high traffic volume roads (Goosem 2001). 
 
Biographical Sketch: Rachelle McGregor is currently finishing her master’s degree in the Landscape Ecology Research Laboratory 
at Carleton University, in Ottawa, Canada. She has worked with small mammals in field studies for five years, starting as a second-year 
undergraduate student at the University of Regina. Sarah Derrane is defending her master’s thesis at the end of September at the 
University of Ottawa. She is currently working as a geography information systems specialist at Conservation Halton. Darren Bender 
completed his Ph.D. at Carleton University in 2001. He now teaches landscape ecology and GIS at the University of Calgary, and he 
continues to conduct research on small mammals and fragmented habitats. Lenore Fahrig is a professor and director of the Landscape 
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Ecology Research Laboratory at Carleton University. Her research is on the effects of landscape structure, including the density and pattern 
of roads and traffic, on the distribution, abundance, and persistence of wildlife populations.
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