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The Unihed Neutral Theory of
BIODIVERSITY AND BIOGEOGRAPHY

STEPHEN P. HUBBELL
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THE
AMERICAN NATURALIST

Vol. XCIII May- June, 1959 No. 870

HOMAGE TO SANTA ROSALIA

or

WHY ARE THERE SO MANY KINDS OF ANIMALS?*

G. E. HUTCHINSON George E. Hutchinson
Department of Zoology, Yale University, New Haven, Connecticut 1903-1991
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“Nature | 0 sharp
wedges, ma G
representing dirfe & all driven in
by incessant blows. ¥ time than at
another; sometimes a mes another being
struck; the one driven deef 2rs, with the jar and shock
often transmitted very far to ol many lines of direction:
beneath the surface we may suppe at there lies a hard layer,
fluctuating in its level, & which may represent the minimum amount of
food required by each living being, & which layer will be impenetrable by

the SharpeSt Wedge'”
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“Unified neutral theory.”
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Kendall, 1948. Ann. Math. Statist.

Caswell, 1976. Ecol. Monogr.
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Dinamica neutra
estabilizada por
entrada de espécies
no sistema por
especiacao.

Dinamica Neutra
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Dinamica neutra
estabilizada por
entrada de espéecies no
sistema por migracao.
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« Corolario: a riques® e resultado do balanco
entre extincao estocastica e
migracao/especiacao
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e Corolarios:

- Quanto men¥ gracao entre
comunidades or sua similaridade

- Quanto mais tempo de isolamento maior
a diferenca de composicao.




BIE318 - Ecologia Vegetal - IBUSP Dindmica Neutra

« Abunt

P: Por g%
tamanhos

Idades tém
tes?

R: Por Flutua® ¥ dos tamanhos

populacionais.

» Corolario: a abu
imprevisivel.

Cia das espécies é




o g’etél - IBUSP Dinamica Neutra

| / i

Evolutionary Rate at the Molecular Level

by

MOTOO KIMURA Calculating the rate of evolution in terms of nucleotide substitutions
seems to give a value so high that manv of the mutations involved
Hltlﬁﬂal Institut:a of Gﬂﬁﬂﬂch must bE neutr‘al anes, NATURE. VOL. 217. FEBRUARY 17. IQﬁE

Mishima, Japan
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Finally, if my chief conclusion is correct, and if the
neutral or nearly neutral mutation is being produced in
each generation at a much higher rate than has been con-
sidered before, then we must recognize the great impor-
tance of random genetic drift due to finite population
number®* mn forming the genetic structure of biological
populations. The significance of random genetic drift has

Motoo Kimura
1924 - 1994
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Table |I. Analogies between community ecology and

population genetics

Generator of diversity
Fundamental
diversity number
Fundamental
dispersal number
Relative abundance
distribution, P(x)
Time to common
ancestor (in small
0 approximation)
Dispersal

Speciation (at rate v)
0~ 2..;|'|,.,.'|IJ

[~ 2J m

0x 1 (1—x)%"

—Jdum x (1 = x) " log(x)

Immigration

Property Community Population
ecology genetics

System (size) Metacommunity (Jyq) Population (N)

Subsystem Local community Deme

Neutral system unit Individual organism |ndividual gene

Diversity unit Species Allele

Stochastic process Ecological drift Genetic drift

Mutation (at rate )
0~ 4 N

0~4 Nm
0x 1 (1—x)"1

~Nx(1=x "log(x)

Migration
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TasLe 1. A summary of 10 versions of the neutral model.

Has Spatially Constant local
metacommunity explicit population Finite
Reference model? metacommunity? (zero-sum)? metapopulation?

Caswell (1976) not NA yes/noj NA
Hubbell (1979), Hubbell and Foster (1986) not NA ves NA
Hubbell (2001) ves no ves yes
Bell (2000) ves no Vesy ves
Bell (2001, 2003) yes yes Vesy yes
Volkov et al. (2003) Ves no yes no
McKane et al. (2000), Vallade and yes no yes yes*

Houchmandzadeh (2003), McKane

et al. (2004)
Etienne and OIff (2004) yes no yes yes
He (2005) Ves no Ves no
Etienne (2005) Ves no Ves Ves

B
McGill et al. 2006. Ecology
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Adler et al. 2007 Ecology Letters.
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