Appendix S3: Statistical methods
Cat lifespan analysis
The mortality estimate for feral cats was taken from a study by Warner (1985; reference in main article). A life table is included in Table 2 and the survival numbers were used to produce a plot of age versus survival. The plot includes an overlay of two exponential curves of best fit using least squares optimisation based on normal (red) and lognormal (blue) errors. The mean life expectancy associated with these curves are 1.34 (blue) and 0.92 (red), so an estimate of 1 year life expectancy was used in the main article.
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Illustration of scaling parameter use
The formula for  depends on the total number of observations across all hunting trips, so the Poisson probability of obtaining each individual observation  is dependent on the total number of observations, but not on the individual observation itself. This approach is equivalent to assuming that SPADE has got the overall number of observations exactly right given some level of detectability, and thus the likelihood function is measuring relative patterns of population change. This assumption is of course likely unreasonable and untestable as we cannot know the detection rate, but we justify its use by
1) explicitly stating that we are only using this technique to look at relative patterns, and 
2) backing it up with another goodness of fit method which also looks at absolute patterns (i.e. looking at culling numbers).
This can be illustrated by a simple example. Say we have three hunting trips, each at only one cell. The number of cats observed is 1, 2 and 3 respectively and each cell is surveyed for 10 minutes. Now also assume that when SPADE is run for a particular set of parameters , the number of cats predicted present in those cells in the simulation are 10, 20 and 30. For a second set of parameters , the numbers present are 30, 20 and 10. As mentioned in the manuscript, we have no way of knowing the detectability of cats but assuming that SPADE’s predictions scale to the number of observed cats per unit, it intuitively looks a lot better for  than for .
For both cases,  = 6/600 = 0.01, so the log-likelihood for the first case would be 
ln(Pois(1, lambda = 1)) + ln(Pois(2, lambda = 2)) + ln(Pois(3, lambda = 3) = -3.80
but the second case would be 
ln(Pois(1, lambda = 3)) + ln(Pois(2, lambda = 2)) + ln(Pois(1, lambda = 3) = -6
showing that the first set of parameters has a higher likelihood.


Numerical stability of dispersal method
[bookmark: _GoBack]To give a likely indication of the practical rate of spread of cats for different values of the dispersal coefficient D, we ran SPADE with conditions as in the main article, except with an initial condition set as in the left figure below – one cat (in red) in an environment otherwise containing no cats (green). Birth and death rates were set to 0, the dispersal coefficient was varied between 0 and 7, and the model was run for 38 “seasons” (or months). At the end of the simulated time period, the total population size was calculated (for a numerically stable model, we would expect this to be 1 as there is no mechanism for population size change in this model) and the area of the highest density cells comprising at least 0.95 were calculated. This can be interpreted as the 95% dispersal area, as we expect the cat to be within this area with a probability of about 95%. As can be seen in the middle figure, the dispersal area increases monotonically as expected – where D=5, the area is approximately 60 km2 which corresponds to a circle with radius approximately 4.4 km. As a result, we can estimate that a cat will travel up to 4.4km in 38 months, or about 1.4km in a year – rounding up, this is the source of the “up to 2 km” number in the main article.  The figure at the right shows that total population size with D beyond 5 begins to grow, suggesting numerically unstable behaviour, and causing us to restrict our parameter space searches to D <= 5 for stability. 
Code to perform the above is included in Appendix S4 in the file dispersal.r.
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