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Analyses of statistical distributions ofbody mass, popula-
tion density, and size and shape ofgeographic range offer
insights into the empirical patterns and causal mecha-
nisms that characterize the allocation of food and space
among the diverse species in continental biotas. These
analyses also provide evidence ofthe processes that couple
ecological phenomena that occur on disparate spatial and
temporal scales-from the activities of individual orga-
nisms within local populations to the dynamics of con-
tinent-wide speciation, colonization, and extinction
events.

IN THE LAST THREE DECADES, ECOLOGISTS HAVE CONFRONTED

the enormous diversity and complexity of the natural world-
with varying success. On the one hand, attempts to quantify

biological diversity and ecological phenomena have revealed incredi-
ble variety. The total number of plant, animal, and microbial species
inhabiting the earth is estimated to be between 10 million and 50
million (1). Each of these species has different requirements for
existence and characteristic variations in abundance in space and
time. Each place on earth is also distinctive and is inhabited by a
particular assemblage of species. On the other hand, quantitative
approaches have also revealed tantalizingly general patterns that
appear to reflect the operation of natural laws that govern the
organization of the ecological world. For example, there are striking
regularities in the relative abundance of species within a site (2), in
the structure of food webs (3), and in the way that the number of
species varies with latitude (4). Most of these patterns have been
revealed by large-scale, comparative, nonexperimental studies, and
most still lack satisfactory mechanistic explanations, although they
have been known for more than 20 years.

Since the early 1970s, ecology has become increasingly micro-
scopic and experimental in its approach. As answers to the big
questions remained elusive, many ecologists focused on problems
that could be solved. It is possible to characterize the effects of
physical conditions or of other organisms on a certain species in a
particular place by means of controlled, replicated manipulations.
The problem, however, is not so much in interpreting the outcome
of any single experiment as in synthesizing the results of the many
different studies to draw useful generalizations about the organiza-
tion of the natural world. Without a complementary emphasis on
large-scale phenomena, there is little basis for determining which

results simply reflect the idiosyncracies of individual species and
particular sites and which reflect the operation of more universal
processes.

In an effort to address this deficiency, we have begun studying the
ecological patterns and processes that characterize the assembly of
continental biotas, specifically North American mammals and birds.
The early results offer new insights into the relation between
microscopic and macroscopic phenomena and into the general
processes that determine the diversity, abundance, and distribution
of organisms.

A Macroecological Approach
Our goal is to understand the assembly of continental biotas in

terms of how the physical space and nutritional resources of large
areas are divided among diverse species. Our approach can be
characterized as follows.

1) Explicitly empirical and operational. We use computer analyses
of large data sets available for several kinds oforganisms. These data
are compiled from sources including field guides, systematic surveys,
and standardized censuses (5). So far, we have used mainly data on
all species of North American breeding land birds and nonvolant
terrestrial mammals.

2) Ecologically relevant data. We have focused on variables, such
as body mass, local population density, and area and shape of
geographic range, that affect the allocation of space and nutritional
resources (6). Body mass is closely correlated with the energetic
requirements of individuals, local population density indicates the
number of individuals that are supported within a small area, and
configuration of geographic range characterizes the species distribu-
tion.

3) Multivariate analyses. We propose that the allocation of space
and nutrients depends on the interaction of variables we just
mentioned, as well as others that we have not yet considered. In this
respect we depart from several earlier studies that analyzed univar-
iate frequency distributions of the same variables among species (2,
7-9).

4) Statistical distributions of variables among species. Unlike
much traditional ecology, which focuses on the attributes ofjust one
or a few species, we draw inferences from the statistical distributions
of variables among many species in a diverse biota. This enables us
to characterize the pattern of variation in the entire assemblage and
to assess the extent to which particular subsets of species or local
areas differ from random samples of the entire biota.

5) Taxonomically defined biotas. We analyze assemblages of
species of a single large taxon, such as birds or mammals. This
ignores ecological relations that are not closely correlated with
taxonomy, such as some trophic and competitive interactions. It has
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“Investigação não experimental, estatística das 

relações entre a dinâmica e interações de populações 

de espécies que tem sido tipicamente estudadas em 

pequenas escalas por ecólogos e os processos de 

especiação, extinção e expansão e contração de range 

que são investigados numa escala muito maior por 

biogeógrafos, paleontólogos, e macroevolucionistas.”

Brown, 1995

Definição de Macroecologia



The what, how and why of doing macroecology

Global Ecology and Biogeography, Volume: 28, Issue: 1, Pages: 6-17, First published: 27 December 2018, DOI: (10.1111/geb.12855) 



Esta Foto de Autor Desconhecido está licenciado em CC BY-NC-NDEsta Foto de Autor Desconhecido está licenciado em CC BY-SA

Ciência da Complexidade 

Sistemas complexos

https://www.flickr.com/photos/sepehrehsani/7165219627
https://creativecommons.org/licenses/by-nc-nd/3.0/
http://nl.wikipedia.org/wiki/Santa_Fe_(New_Mexico)
https://creativecommons.org/licenses/by-sa/3.0/


Macroecologia e SFI

• James Brown, Geoffrey West e Brian Enquist

começaram a trabalhar em conjunto no SFI

• Macroecologia passou a tratar espécies como 
“partículas”

– Buscar generalização => comportamento de um gás

– Explicação da relação entre tamanho do corpo e 

outras variáveis (tamanho da prole, tempo de vida, 
metabolismo etc)

• Abordagem foi expandida por West para outros 

sistemas, incluindo cidades



Esta Foto de Autor Desconhecido está licenciado em CC BY-SA
2017

http://longnow.org/seminars/02017/may/23/universal-laws-growth-and-pace/
https://creativecommons.org/licenses/by-sa/3.0/












Macroecologia de cidades

• Em nível global a densidade populacional 

humana -> proxy para urbanização

• Diversidade de pássaros não é alterada na 

escala regional, mas sim localmente 

– Heterogeneidade de hábitats é mantida na região, 

mas não na escala de cidades

• Mesmo padrão se repete para espécies 

ameaçadas, introduzidas e endêmicas



Paradigmas da ecologia 

aplicados à ecologia 

urbana

Fragmentação de 

hábitat
Gradiente rural-urbano
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Biodiversity in cities needs space: a meta-analysis of factors determining intra-urban biodiversity variation

Ecology Letters, Volume: 18, Issue: 6, Pages: 581-592, First published: 10 April 2015, DOI: (10.1111/ele.12427) 
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One strategy does not fit all: determinants of urban adaptation in mammals

Ecology Letters, Volume: 22, Issue: 2, Pages: 365-376, First published: 20 December 2018, DOI: (10.1111/ele.13199) 
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