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Benedetti-Cecchi [1] argues that 1/f environmental
fluctuations can produce the same patterns as neutral
theory and, hence, present an alternative explanation for
the sort of spatio-temporal variability observed in ecological
systems. However, environmental fluctuations are not an
alternative to neutral theory, but should instead be
embedded in it. Current neutral models use demographic
stochasticity, but neutral theory does not exclude other
sources of stochasticity. Neutrality does not imply a homo-
geneous and constant habitat, as is sometimes mistakenly
assumed. Neutrality only means ecological equivalence;
that is, that spatial and temporal heterogeneities do not
translate into differential probabilities for each species to
persist in the present and future community. Therefore, the
current neutral framework should be extended [2], particu-
larly to include environmental stochasticity.

1/f noise is defined according to the shape of the power
spectrum of a fluctuating time signal [3]. For instance,
when all frequencies are equally represented, we usually
call this signal ‘white noise’. The power spectra for the
fluctuations in population abundance caused by demo-
graphic stochasticity can be calculated exactly [4,5]. In
standard neutral theory [6], which considers only demo-
graphic stochasticity, populations fluctuate through birth
and death events, performing a Brownian random walk. It
is known that the associated spectrum for this kind of
dynamic is not red noise but scales as 1/f2 [3]. Moreover,
red noise dynamics is known to be scale free. However, in
neutral theory speciation and immigration will introduce
characteristic timescales.

The effect of environmental fluctuations on community
dynamics is highly nonlinear and, unfortunately, poorly
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understood. Currently, we only have well-established
theory on how this link works under simple assumptions
[4,7,8]. If the type of environmental fluctuations affecting
communities is 1/f , as has been suggested [9,10], then it is
not self-evident that ecological variables, such as species
abundances and beta diversity, also exhibit this type of
variability [11]. Experimental and theoretical–observa-
tional approaches should be combined to develop predic-
tive models that also take environmental variability into
account.
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