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All animals are equal, but some
animals are more equal than others

MILLIONS OF HECTARES INFESTED

MODERATE INFESTATION

1500

1250

1000

(8u0} jo suoyw) SSYNOIE



h f

Guidobaldo del Monte.

Del Monte maintained that Galileo was an excellent
mathematician but a very poor physicist. Mathematics, he
argued, tells us about an abstract unreal world, while

physics (natural philosophy) has to tell us how the real
world actually behaves.

dx . , .
— = Galilleanterms+ 6 correctiors

dt
B



% = purestochastity + 6 Darwin/deerministidadaptatio
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Deterministic 10 Propose a trend or other deterministic hypothesis, one
(fitness) must rule out noise as an explanation.

Stochastic (neutral)
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» |f the noise is purely demographic

N(t+lag)- N(t)

JN(@)

Is independent of size N(t). If the
stochasticity is environmental, the slope of
Var(D) grow linearly with N.

Var(D) =Var

» |f the noise is purely environmental

N(t +lag)
N(t)

IS independent of size N(t). If the

stochasticity is environmental, the slope of
Var(E) decreases like 1/N.

Var(E) =Var log






624 species , 4528 sites, 1966-2010

more than 100,000 time series.

Perhaps the most extensive sampling effort ever.
But how much it worth? What is the noise?
Effect of sampling error?
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Random walker Random stander

Variance is growing Only measurement errors

linearly with time.
Variance is fixed through

_ time.
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Var(E) = t0-66

Yearly variance

Sampling error



1. Odd moments vanishes (symmetric
distributions)

f(x)_ZL A -

2. Even moments of the yearly fluctuations n N
—  symmetric Weibull  (stretched
exponential) distribution. k=068 / =014
3. Even moments of the sampling noise fit
nicely to the ratio distribution of a 4M M <N/2
triangular sampling probability. P(sampleM outof N) =

AN-M) M>N/2



Right now we have no theory that produces timeserie s like
that ...

and SAD'’s like that ...

We have solved for the SAD of a neutral theory with both
Environmental and demographic stochasticity.
It fits the simulations, but not the data.

On the other hand, our results do not support the n iche approach. All we
have shown is that the stochasticity is even STRONG  ER than the
stochasticity that Hubbell/Kimura have taken into a ccount.
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