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Large-scale Perspectives in Community Ecology

ommunity ecology has reached
an impasse in recent years.
Many ecologists have been frus-
trated by the inability of often arduous,
small-scale experiments to result in
generalizations that can be accurately
applied to other communities over
larger time scales. Compounding this,
the enormous number of components
within communities has forced many
model-based and computer-savvy
ecologists to develop increasingly
cumbersome mathematical models.
Although it is true that these develop-
ments are slowly advancing the ability
of ecology to untangle the myriad spe-
cies interactions within ecological
communities, there are still significant
hurdles that must be crossed in order
to develop successful general prin-
ciples of community structure, and
many feel that time is running out on
endangered communities. Guided by
this growing frustration of small-scale
ecological experiments in recent years,
community ecologists have been un-
dergoing a dramatic change in per-
spective with the advent of an ap-
proach named macroecology [1, 2].
Providing an important update of
this emerging field, Maurer’s latest
book argues that a more comprehen-
sive and holistic understanding of eco-
logical processes can be grasped when
researchers turn away from the reduc-
tionistic, experimental approach at
small temporal and geographic scales
and turn toward significantly larger
scales, analyzing multispecies assem-
blages over tens to thousands of years
and over continental to global geo-
graphic ranges. Maurer cogently ar-
gues that the reason microecological
studies are limited in their explanatory
power is that they sample only a mi-
nuscule portion of much larger, com-
plex natural systems. When one steps
back from this perspective and views
the system more holistically, the noise
inherent within small subsets gives
way to the emergent patterns of the
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system as a whole, which are often er-
godic and stable at larger scales.
Maurer’s book is in some ways a
companion to James Brown’s classic,
Macroecology [2]. In fact, Maurer
makes frequent reference to many of
the large-scale interspecific ecological
patterns illustrated in Brown’s book,
ranging from relationships between
range size and abundance, range size
and body mass, and population den-
sity and body size, and it is worth hav-
ing this text available as a visual aid
because Maurer generally does not re-
produce the figures. However, Maurer
goes one step further by developing
quantitative models based on popula-
tion dynamics and geographic range
sizes of species to test whether specific
ecological mechanisms are respon-
sible for the observed patterns. Several
of his more successful models are de-
rived from Lotka’s classic equations
and used to model the population den-
sities of interacting species within
communities over time or to model the
geographic range of a species based on
its demographic dynamics. This tying
together of demographic processes, in-
cluding dispersal, immigration, and
extinction, to the geographic range of a
species is Maurer’s greatest accom-
plishment in this text and offers a
novel and promising approach to com-
munity analysis. Maurer develops this
geographic range model further to test
its ability to accurately represent three
patterns often found within continent-
wide interspecific assemblages (the
species-area curve, the distribution-
abundance relationship, and the pat-
tern of nestedness), and I briefly
chronicle them here to illustrate the
benefits of macroecologic approaches.
The species-area relationship
builds on the observation that there
are typically limits to the number of
taxonomically related or ecologically
similar species (i.e., insects, birds,
mammals) that can co-exist within any
given geographic area. When geo-
graphic areas of varying sizes are com-
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pared, there is generally a positive, log-
linear relationship between the size of
the sampled area and the number of
species sampled within each region. In
a similar vein, when the abundance (or
population density) of many related
species are plotted against the number
of samples in which that species was
present, there is generally a positive,
linear relationship. This distribution-
abundance relationship essentially
shows that common (or “core”) spe-
cies have wide geographic distribu-
tions, whereas rare (or “satellite”) spe-
cies have restricted distributions. Fi-
nally, there is a nested relationship
among communities of different sizes,
so that low species richness communi-
ties are typically composed of the more
common species in other, more di-
verse communities. Interestingly,
these patterns are found within many
taxonomically and ecologically unre-
lated groups; however, the mecha-
nisms responsible for the patterns are
far less well known.

These patterns were originally dis-
covered by ecologists attempting to
understand why some species ap-
peared in some communities, but not
in others. Assuming that all species
within the local species pool poten-
tially shared an equal chance of inhab-
iting a particular habitat, ecologists
traditionally explained this variability
by appealing to the unique attributes
of individual species or to the interac-
tions (including predation, competi-
tion, and mutualism) among individu-
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als within the community. Although
these small-scale hypotheses have had
some empirical support in explaining
community structure, Maurer provides
an alternative mechanism that relies
on the higher level properties inherent
to a species total geographic range. In
this scenario, he posits a causal rela-
tionship between the total geographic
range of species and the taxonomic
composition of individual sites within
that region, without directly implying
biotic interactions or habitat prefer-
ences in the community structure.
This model assumes that each species
has a Gaussian abundance distribution
(an assumption that is empirically
valid to a first approximation) and,
therefore, that a species does not have
equal access to all geographic sites
within a specific region. From these as-
sumptions he shows that a species will
have a greater probability of occurring
at greater abundance at the more cen-
trally located sites within its geo-
graphic range. Given the different geo-
graphic ranges of different species
within a region, local communities
should be composed of different spe-
cies exhibiting different population
densities, with the most widespread
species simultaneously present at the
most sites and at the greatest population
densities within those sites. When com-
pared with other models based on the
characteristics of individuals within the
community, Maurer’s model, termed
geographic range analysis, better ap-
proximates the empirical large-scale
community patterns described above.
Maurer’s model, however, does not
exclude small-scale influences. In fact,
it is precisely these influences, includ-
ing genes and their effects on pheno-
types and the consequent ecological
characteristics of individuals, that pro-
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duce the geographic range of each spe-
cies. (However, Maurer does not ad-
equately explain how these lower-level
characteristics result in different popu-
lation-level growth, dispersal, extinc-
tion, and immigration rates). But
rather than build his ecological model
based on these lower-level character-
istics, Maurer treats geographic range
as an emergent species-level property
in order to develop more predictive
larger-scale theories of community
composition. Ultimately, Maurer con-
tends that these higher-order charac-
teristics also determine the propensi-
ties of species to speciate and to go
extinct on geologic time scales.
Throughout the book, Maurer
makes clear that he does not expect
that macroecology will replace more
traditional experimental ecological ap-
proaches that focus on smaller-scale
factors, such as competitive interac-
tions, predation, or population dy-
namics. In fact, he argues that the re-
sults of such studies should be used to
test the predictions of larger-scale gen-
eralizations in order to develop more
comprehensive hypotheses. Such an
approach circumvents the necessity of
intractable large-scale experiments, fo-
cuses on using previously collected
data in novel ways, and is generally ap-
plicable with less time or money. Mau-
rer is right in noting that this nonma-
nipulative approach is much more
similar to that of cosmology than to
the experimental sciences; unfortu-
nately, he neglects to mention that just
such an approach has been common
in paleobiology for decades (e.g., Ref.
3). Part of this legacy in paleontology
stems from the historic need for the
government and petroleum industries
to have an accurate biostratigraphy
with which to define geologic strata.

The result has been a rich record of
fossil communities that for years
awaited compilation by paleobiolo-
gists into computer databases for fu-
ture analyses and that has fueled many
large-scale research programs [4, 5].
Furthermore, macroecology would
benefit from a closer relationship with
paleobiologists, as the time-averaging
inherent to most fossil assemblages es-
sentially removes the small-scale noise
that obscures the recognition of mac-
roecologic patterns while maintaining
a good approximation of preserved spe-
cies abundance over temporal scales
from tens to thousands of years [6, 7].

As science has so often proven,
fresh discoveries from examining old
problems are frequently linked to new
perspectives. With its large-scale and in-
terdisciplinary perspective, let us hope
that the suggestions and techniques of-
fered in this book for testing patterns in
nature are heeded by all those scientists
interested in community ecology,
whether of living or fossil assemblages.

Reviewed by Philip M. Novack-
Gottshall, Department of Biology, Duke
University, Box 90338, Durham, NC
27708-0323.
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