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Description of individual-based model for simulating “local knowledge” routes
This model, implemented in Python 3.11, uses parameters from a fitted step selection function (SSF) to simulate animal movement in the absence of spatial memory. It incorporates (i) a habitat kernel reflecting the influence of environmental covariates (i.e, the pixel-wise summed products of environmental rasters and their respective SSF selection coefficients), (ii) energetic costs of movement to the animal’s next step multiplied by the respective SSF selection coefficient, and (iii) a movement kernel derived from the step length and turn angle distributions of collared wolverines. In addition, to bias movement toward the route end, the model incorporates the distribution of “deviation angles” (a measure of how much a step orients toward the route end) from the collar data. This procedure closely mirrors that of Signer et al. (2024), except ours allows for location-dependent habitat covariates such as energy, in which selection probabilities of surrounding pixels shift depending on an animal’s current location. We detail each simulation step below. 

For each route:
1) Initiate a simulated wolverine at the start location.
2) Crop the SSF-based habitat kernel to within 750 m of the animal’s location, reflecting the 99.5% quantile of observed step lengths (i.e., a 1530 x 1530 m raster).
3) Generate a 1530 x 1530 m raster at 30 m resolution representing the energy required to reach each cell from the center (i.e., the animal’s current location), calculated using equation 1 in the main manuscript text. Multiply the resulting raster by the “energy” selection coefficient from the fitted SSF.
4) Sum the rasters from steps 2 and 3, and exponentiate the result to obtain a “naïve utilization distribution” (Signer et al. 2017). 
5) Generate a 1530 x 1530 m raster at 30 m resolution from the gamma distribution fit to observed step lengths, yielding a two-dimensional representation of step length distribution.
6) Fit a Von Mises distribution to the deviation angle of each step in the route set currently being simulated (i.e., 30-minute, 45-minute, etc.). Deviation angle is defined as the difference between the bearing from the step start to end and the bearing from the step start to route end (i.e., a step taken directly toward the route end has a deviation angle of 0°, whereas a step taken directly away from the route end has a deviation angle of 180°). Use this fitted distribution to generate a 1530 x 1530 m raster at 30 m resolution, yielding a two-dimensional representation of deviation angle distribution. This biases simulated wolverine movement toward the route end, matching observed bias in collared wolverines.
7) Calculate the product of the rasters from steps 4, 5, and 6 to generate selection probabilities, and perform a random draw from all cells within 750 m, weighted by these probabilities. Update the animal’s location to the selected cell.
8) Calculate the bearing from the previous location to the current location and generate a 1530 x 1530 m raster at 30 m resolution using the concentration parameter from the Von Mises distribution fit to the observed turning angles, centered on this bearing. This generates temporal autocorrelation in movement directionality.
9) Repeat steps 2, 3, 4, 5, and 6 for the current location, and calculate the new selection probabilities as the product of these rasters, multiplied by the turning angle raster produced in step 8. Perform a random draw, weighted by these probabilities, and update the animal’s location to the chosen cell.
10) Repeat steps 8 and 9 until the animal arrives within 250 m of the route end or over twice the route duration has elapsed. If the simulated animal does not arrive within 250 m of the end in the allotted time, the route is excluded from further analysis.
11) Repeat steps 1-10 until 100 simulated wolverines have reached the route end.
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