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Watson and Sherlock are two adult male 
coyotes living at the Jacksonville Zoo and 
Gardens. These brothers reside in an exhibit 
that is open on all four sides (guest pathway, 
adjacent exhibits, and a staff-only path in 
back). This project was initiated in 2019 when 
care staff reached out to the Wellness 
department with concerns about how certain 
environmental stimuli (namely the zoo train 
that passes behind the exhibit) might be 
negatively impacting the coyotes’ behaviors. 
The following study details the process that 
care staff, management, and the Wellness 
team underwent in order to determine what 
impact different environmental inputs had on 
certain behaviors. 

Methods
Data represented here was collected between 

Sept. 2019 and Aug. 2020. Wellness staff used 
ZooMonitor to quantify individual behavior 
budgets at 1-min intervals as well as to capture all 
occurrence reactions to different kinds of stimuli 
along the staff-only back path. Traffic along the 
staff path was permanently restricted to golf carts 
in March 2020 during and after zoo closure due to 
covid-19. Behaviors were compared before and 
after staff path restrictions to determine what 
impact removing path traffic had on behaviors like 
stereotypies (pace) and indications of comfort 
(rest). The coyotes were observed for 50 hours 
before and 41.5 hours after path restrictions. 

Results

Discussion
After the coyotes were observed being startled by staff 

path traffic (mostly golf carts and foot traffic, Fig.1) and rates 
of pacing were found to be high (Fig.2), a natural experiment 
presented itself when the zoo closed for eight weeks due to 
covid-19. This closure allowed Wellness staff to observe the 
coyotes under minimal staff path traffic conditions for an 
extended period. With traffic related stressors removed, 
stereotypic pacing decreased and resting increased. Because 
of this observed impact, management and Wellness staff 
worked together to permanently restrict access golf carts 
and foot traffic along the staff path. This change has helped 
sustain these significant and positive changes in behavior 
over time (Fig.3&4). We interpret these changes as 
indicators of reduced stress and improved welfare (Hill & 
Broom, 2009; Rose, Nash, & Riley, 2017). The decision to 
restrict staff path access was only able to be reached 
because of the evidence that was collected through 
systematic empirical observation of behavior over time 
(Fig.1). This intervention helped yet has not solved all 
behavior problems for these individuals. As data collection 
on this project continues, management and Wellness staff 
will use this evidence to continue to make improvements to 
their environment. This is an excellent example of how 
collecting evidence to support decisions can help us manage 
our animals in a way in which we can visualize and assure 
positive effects of welfare interventions throughout the 
entire process. 
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Initial Evidence 

Figures 3 &4. Comparisons of pace and rest behaviors for individual coyotes before and after staff path closure. Significant 
differences in both pace and rest behaviors were found for Sherlock, the more ‘nervous’ and subordinate of the two 
individuals, while only changes in rest were found for Watson, the ‘calmer’ and dominant individual. * = p<0.05

Figure 1. Reactions to stimuli by percentage of total stimulus 
occurrences. The most common response to stimuli was 
‘None’, however, ‘Startle’, ‘Approach’, and ‘Avoid’ were also 

common. 

Figure 2. Combined activity budget for Watson and 
Sherlock before staff path traffic restrictions. Most 
notably, pacing is 14% and resting 25% of budget on 
average. 


