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Background 

Human activities can accidentally or intentionally 

provision wildlife with abundant and predictable 

resources such as feeding stations and urban refuse. 

Increased foraging success can result in well-fed, 

aggregated, and large populations, in turn affecting 

pathogen transmission. However, the net outcome on 

disease is difficult to predict owing to synergistic 

and antagonistic interactions between altered 

immune defense, behavior, and demography. 

Modeling approach 

Study system & questions 

We use simple models of feline leukemia virus 

(FeLV) transmission between feral cats (Felis catus) 

to illustrate counterintuitive ways in which 

provisioning affects infectious disease outcomes. 

FeLV is a retrovirus transmitted during aggressive 

encounters and resource sharing. Supplemental feeding 

can increase cat density and contact, potentially 

increasing FeLV transmission. However, provisioning 

also can increase cat condition and immunity, potentially 

decreasing shedding of and susceptibility to FeLV.   
 
We couple model parameters to functions of improving 

resource quantity and use baseline and resource-altered 

parameter values to ask how synergistic and 

antagonistic mechanisms affect pathogen invasion, 

epidemic intensity, and long-term persistence. 

Simulation results 

We group our resource-altered parameters into three proposed mechanisms 

(demography, behavior, and immunity) and test the influence of each in isolation. 

When then model synergistic and antagonistic interactions by  combining the 

influence of resource-mediated demography, behavior, and immune defense. 
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Conclusions & next directions 

Although isolated effects of mechanisms follow predictable patterns, the net 

outcome of provisioning is non-linear. Supplemental feeding at low levels 

induced pathogen extinction but allowed for reinvasion and increased 

outbreak intensity at high levels of provisioning. We found the this pattern to 

be dependent on disease type (SIS versus SIR) and how powerfully 

provisioning affected immune defense (ɗŭɔ). Such simple models can next be 

expanded to integrate more biological realism  and to test control strategies. 

We outline general SIS and SIR models where 

parameters driving host demography, behavior, and 

immunity are coupled to resource provisioning. 

Parameters in blue are modeled to increase with resource 

provisioning, while those in red are modeled to decrease, 

according to the following mathematical functions. 
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