






Figure 1. Illustration of the food web construction. Species are determined by their body mass and Gaussian feeding kernels.
Any species inside this feeding kernel is possible prey for a species. The inset shows the resulting food web.

Figure 2. (a) Time series for one habitat out of a grid of 10×10 habitats. At each time point the body masses of all species
present at this habitat are plotted. The blue curve denotes species number in this habitat. (b) Food web structure and rank
abundance curves for the three time points indicated in (a) by dashed vertical lines. Rank is determined by sorting species for
their abundance. This results in the most abundant species having the smallest rank. Colors indicate trophic level (blue = basal,
yellow = intermediate, red = top).
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Figure 3. Patterns emerging in a square lattice of 1600 habitats for different dispersal rates d: (a) Lifetime distributions are
broad and close to a power law with exponent −2.4 (black, dashed). (b) SAR reach empirically reasonable values (black
dashed, slope of 0.369) for intermediate areas. For large areas curves bend toward a slope of 1 (grey, dotted). Dispersal rate
decreases the slope of the SAR. (c) Average area (number of occupied habitats over the lifetime of a species) increases with
lifetime. Larger dispersal rate shifts the curve to larger areas. Dashed line has a slope of 1.

Figure 4. Range distribution and similarity decay with distance in a system with 400 habitats and a dispersal rate of 10. (a)
Distribution of maximum and average range for the basal layer (TL1) and all other species (> TL1). Average range refers to the
average number of habitats a species occupied during its lifetime. Dashed line has a slope of -3, so most species have small
ranges. (b) Food web similarity, measured by the Jaccard index, averaged over ten points during the same simulation as in (a),
errorbars denote standard deviation from the mean. Similarity decreases with distance. The decrease is small for the basal layer,
but steep for the higher trophic levels.
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Figure 5. Collection of time evolution examples for range (black) and rank (blue) of exemplary species from different trophic
levels. Simulation set up was 400 habitats and a dispersal rate of 10. Trophic level increases from top to bottom line ((a)-(c):
trophic level 1, (d)-(f): trophic level 2, (g)-(i): trophic level ≥ 3). Range evolution shows a triangular shape in some cases,
especially often in the basal layer, whilst other species have large fluctuations in their range and rank over time.

Figure 6. Extinction causes for species on different trophic levels, again for a system of 400 habitats and a dispersal rate of 10.
Blue shades refer to local processes, i.e., to speciation events, red shades refer to processes triggered by immigrants from
neighbouring habitats. We sort events into classes depending on whether the change occurs in the same trophic level
(competition) or in the trophic level below or above. Basal species are mostly affected by incoming competitors, whilst higher
trophic species are more sensitive to all kind of changes in the network, e.g. a rearrangement in the lower trophic level.
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