Appendix S5

Behavior of bare average for the MCP at low densities and low
speciation rates

We discuss in detail how approaching the critical birth-to-death rate ratio, v — 7., SARs measured using
the bare average (Eq. (4) of the main text) are mostly determined by spatial fluctuations of the density
of individuals rather than by species diversity.

For v = ~,, the set of occupied sites constitutes a fractal set — with fractal-dimension dp < d —
embedded in the d-dimensional space (see, e.g. [1]). In this limit, the coarse-grained density p(A) of
regions of area A occupied by at least one individual grows as p(A) ~ A%~F As a consequence, when v
is very small and bare averages are chosen, one has S(A) ~ p(A) ~ A4=9F for small areas, leading to an
estimate z = d — dp.

Unfortunately, in two dimensions d = 2, it is very hard to verify this prediction, due to the difficulties in
simulating MCP close to 7. and for small values of v. Here, we demonstrate this effect in the numerically
simple one-dimensional case. In d = 1, one has dr ~ 0.75 (see, e.g. [1]), and the previous argument
predicts z = d — dp ~ 0.25. This is confirmed in Fig. S3-1 where we show S(A) for v = 0,10* and 107
for v, — v =10"%.

Figure S3-1. Species-length relationship for the 1D contact process close to the critical
birth-to-death rate ratio, 7. — v = 107* (in d = 1 . = 3.29785(2)) for v = 10~* (red symbols) and
10~? (blue symbols), in a lattice of size 10°. Bare averages (Eq. (4) of the main text) are employed to
compute the number of species S(L) over segments of length L. At . —~ = 10~* criticality becomes
evident: occupied sites live on a fractal set of dimension dp = 0.75, which implies a spurious power-law
behavior S(L) ~ L* with z = d — dp ~ 0.25, as shown by the black straight line. Also shown for
comparison is the bare average with v = 0 (only one species). Notice how this coincides with the v # 0
SLR for L short enough, confirming that the power-law has a pure geometrical origin.

Finally, we remark once more that in the framework of SARs this regime must be considered as an
artifact induced by bare averages, in the sense that the resulting power law does not contain information



about species diversity. This is made more clear in the figure, where the same power law is observed for
v = 0 where only one species is present.
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