
Seasonal changes in spatial connectivity result in minor differences in 
predicted epidemic dynamics in a solitary carnivore
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How does seasonality affect disease 
transmission in Florida panthers?

• Seasonal variation in sociality, space use, etc. can have major impacts on disease 
transmission in wildlife1-3, but not always4.

• Florida panthers: highly endangered, affected by myriad infectious diseases, 
demonstrate seasonal variation in movement5

Study Questions:
1. Are Florida panthers more spatially connected in dry seasons than wet seasons?
2. Do any seasonal differences in connectivity result in different predicted epidemic 

outcomes?

Discussion
• Increased connectivity in dry seasons consistent even when filtering edges, accounting for 

home range size: not simply a result of weak overlap connections
• Seasonal behavior changes and/or alteration in habitat use?

• Hydrology, mating season: future work to refine
• Small differences in outbreak size likely result of low contact rates

• Expect different results in gregarious, fission-fusion species3

• Risk of sociality mitigated by heterogeneity in individual associations7?

Conclusion: Seasonal variation in spatial overlap and association patterns can alter 
transmission dynamics but must be considered in the context of host social behavior.

Methods

Table 1: Transmission model types and parameter ranges

Panther networks
• 11 years VHF telemetry (1996-2006)
• Avg 36 panthers per year (min pop size = 30-90)
• Dry and wet season networks à 22 networks
• Home range overlap (UDOI6) = network edge
• Social network analysis metrics to describe network connectivity
• Cluster-level bootstrap, Kruskal-Wallis rank sum tests to compare wet and dry 

seasons

Transmission simulations
• Simulate networks based on observed networks
• Simulate transmission through networks: chain binomial (stochastic)
• Pathogen agnostic: SI, SIR, SIS simulations (Table 1)
• Compare outbreak duration, total number ever infected per outbreak, proportion of 

outbreaks that failed (i.e., only 1 infection)

Greater connectivity resulted in 
larger simulated outbreaks…

Figure 2: Heat maps from
SIR model type showing
(A) mean total proportion
infected in simulated 
outbreaks, and (B) the 
difference in total 
infections between dry 
and wet seasons. Panel 
rows give weekly 
probability of recovery.

In panel B, red indicates 
increased total infections
in the dry season.

Individual simulations for
the starred parameter
space (largest difference 
between dry and wet) are
shown in Figure 3.

Parameter Parameter Values

Model Type SI, SIS, SIR

Weekly probability of contact 
per edge (edge weight scaling) 0.6, 0.8, 1.0

Probability of transmission, 
given contact 0.2, 0.4, 0.6, 0.8, 1.0

Weekly probability of recovery 0.125, 0.25, 0.5

Panther spatial connectivity was higher in dry 
seasons than wet seasons

Figure 1: Node strength (weighted by home range overlap) was higher in dry seasons 
(brown) than wet seasons (blue), even when accounting for home range size

…but differences were minor 
Figure 3: Epidemic curves for 
SIR model simulations 
producing greatest difference 
in epidemic size between dry 
(brown) and wet (blue) 
seasons (starred parameter 
space in Figure 2). Light lines 
are individual simulations; 
thick lines are mean values 
across simulations. 

At worst, equates to avg of 
about 2 more infectious 
individuals at any time. 
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