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INTRODUCTION

For people and terrestrial predators, levees offer convenient access through 
wetlands.  A levee on Humboldt Bay in Northern California is currently 
proposed to be opened to human recreational traffic.  The levee separates 
the bay from adjacent wetlands and pastures (Figure 1).  Because these 
areas are breeding sites for several important bird species, wildlife managers 
need to understand how opening the levee may influence predator activity.  
The addition of trash and human-related food as a result of human 
recreational use may attract predators.  Alternatively, human scent and 
disturbance on the levee may diminish predator activity.  In this study, we 
examined the hypothesis that increased human recreational activity on the 
levee alters predator activity.

METHODS

In March 2006, we conducted carnivore surveys in control and impact areas 
established along the levee (Figure 1).  To quantify carnivore activity, we 
used “track plate boxes,” which record the tracks of mid-sized carnivores 
such as foxes and raccoons (Figure 2).  In early March, we ran 20 track plate 
boxes for 8 nights on both the control and treatment areas to document 
“baseline” carnivore activity.  The number of carnivore tracks per “box-night”
served as an index of carnivore activity.  In late March, we experimentally 
simulated human activity on the treatment area.  We placed trash typical of 
hikers (e.g., orange peel and candy wrapper) in carnivore-proof cages at 100 
m intervals, and we arranged for 5 pairs of people and dog to walk the area, 
distributed throughout daylight hours.  We compared carnivore activity on the 
control and treatment areas both before and during our simulated human 
recreational activity.  Thus, our design corresponds to a rigorous before-
after-control-impact (BACI) experiment.

RESULTS

• Simulated human recreational activity diminished 
carnivore activity.  There was no difference in 
carnivore detection rates before the onset of human 
activity, but detection rates were significantly lower in 
the treatment area than in the control area during 
human activity (Figure 3, t = 3.57, df = 12, P < 0.01).  

• Gray foxes (44%) were the most frequently detected 
carnivores, followed by raccoons (19%), striped 
skunks (15%), and domestic cats (11%).  
Approximately 11% of tracks remained unidentified, 
but were likely foxes or cats (Figure 4).

• Foxes appeared to most affected by our simulated 
human recreational activity, though samples sizes 
were too small to test for species-specific effects.

• Detection rates were lower during periods of heavy 
rain (Figure 5).

CONCLUSIONS

Simulated human recreational activity 
diminished carnivore activity along the levee 
we studied.  Thus, opening the levee as a trail 
for human use is unlikely to negatively affect 
bird species by enhancing the activity of their 
predators.  

It is important to note that our study was 
conducted over 4 weeks.  Thus, our results 
reveal short-term carnivore responses to 
human activity.  Their responses could change 
dramatically with continued human activity.

Foxes may have stayed away from the 
treatment area during the experimental human 
activity because of the presence of dogs, which 
urinated along the levee.

Managers should continue to monitor carnivore 
activity in the area to better understand 
impacts of human recreational activity on the 
wildlife community.

Figure 3. The mean carnivore detection rate (±1 SE) on control 
and treatment areas before and during simulated human 
recreational activity.  
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Figure 1. Study area in 
Northern Humboldt Bay.
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Study area showing control and treatment areas.  We
simulated human recreational activity in the treatment
area.
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Figure 4. The proportional composition of carnivore 
species detected, averaged over treatments and areas. 
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Figure 5. Detection rate tended to be lower after periods of 
heavy rainfall.

Figure 2. Example track plate box (right).  Though they are baited in most studies, we did not want to 
attract carnivores to the study area unnaturally, so we used unbaited boxes.  A metal plate covered in 
soot, partially covered with sticky contact paper, is placed in the box.  As a carnivore enters to 
investigate, it leaves its tracks behind.  Example prints of a gray fox are shown (left).


