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a fractal representation of regional species diversity
(17), study the flow of energy, materials, and
organisms across ecosystem boundaries to gain
a metaecosystems perspective (18), understand
the potential of ecosystems to have an “adaptive
response” with a local environmental change,
whereby, for example, joint increases in plants and
herbivores prevent either from becoming relatively
more abundant (19), and study biogeographic
parameters (e.g., edge effects, fragmentation) that
can effect metacommunity trophic interactions,
including predator-prey relationships (20). The final
two-page Coda itemizes the major findings of the
book, which provide potential discussion topics for
group readers.
Metacommunities does not have a strong evolutionary
scope. Phylogenetic methods, including analysis of
community phylogenetic structure, analysis of traits,
or independent contrasts, are rarely, if ever, mentioned.
Such phylogenetic methods can analyze the fit of an
organism to its environment at any hierarchal scale by
examining the match in the distribution of species
traits to a local environment. Similarly, implications of
speciation in the metacommunity are lacking. When
cryptic species are detected within a higher trophic
level, a food web is merely converted to a food chain.
The effects of speciation in the pitcher plant at the
longitudinally-restricted southern end of its distribution
on the inquiline communities are dismissed. The
positive relationship between latitude and inquiline
invertebrate richness, however, could well be a
function of the less restricted distribution of the pitcher
plant to the north.
Testing for the effects of biogeographical parameters
(e.g., area, distance, position, isolation, etc.) on
biodiversity is integrated poorly into the general themes
of Metacommunities. Holt and Hoopes (chapter 3)
present a general species-area model for among
trophic levels, and conclude that area generally has a
greater effect on species richness at low trophic
levels; this model is not elsewhere mentioned. Testing
for the effects of metacommunity fragmentation on
species richness of mites and on relative species
abundance distributions of rock pool invertebrates is
exceptional to chapters 6 and 9, respectively. McPeek
and Gomulkiewicz (chapter 15) make a sound
argument for the significance of ecological drift in
metacommunities that likely will never attain
evolutionary equilibria; the implications are ignored
in summary chapters. Probably because of the lack
of attention to really biodiverse systems,
Metacommunities generally treats Hubbell’s (2001)
neutral theory as a null model. The neutral theory of
biodiversity and biogeography was developed to
test for the effects of biogeography on biodiversity,
and specifically for highly biodiverse systems within
a trophic level or taxonomic group. It was also
developed to explain the origin and maintenance of

biodiversity using stochastic models originally
designed to explain mutation and genetic drift. A
reader of Metacommunities would have no idea of
this original intent, especially that the neutral theory
of biodiversity was designed for the study of high
biodiversity within narrow ecological confines.
Darwin failed to explain the origin and maintenance
of biodiversity using his concepts of individual
struggle and the principle of diversification. Hubbell
puts forward the first fruitful alternative and
Metacommunities refers to it as a null model in the
sense of “nothing going on.”
Metacommunities is directed towards graduate
students and other researchers in ecology and
evolution, particularly those with an interest in
community or ecosystem ecology. The abundant
terminology and conceptual issues that are presented
in tables and text require a good background in
community ecology. In contrast to other
metacommunity approaches, Metacommunities
leads the way in how to study species interaction that
occur among trophic levels and that have fractal,
geographic, or temporal structure. If you are interested
in complex deterministic models to which complexity
can be readily added, you should consider reading
about this generally among trophic level approach to
the study of the metacommunity. If you are interested
in stochastic models to which complexity is added
sparingly, you should consider Hubbell’s
complementary within trophic level approach.
-Matthew Lavin, Department of Plant Sciences and
Plant Pathology, Montana State Univesity, Boseman,
MT
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Plant-Pollinator Interactions: from Specialization
to Generalization. Waser, Nickolas M. and Jeff
Ollerton (eds). 2006. University of Chicago Press.
$45.00 (USD) paperbound, ISBN 0-226-87400-1,
xii + 445 pages.
Seldom does one wax poetic about an edited
volume arising from a symposium at a large
national meeting. This volume edited by Nick
Waser and Jeff Ollerton is a glorious exception.
They have compiled a rich set of papers, from
diverse authors, all delivering a single unified
message. What makes this even more amazing
is that authors used different formats and even
clearly showed disagreements with one another.
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Yet, this volume is coherent and peppered with
numerous references between the chapters. Read
this book and soak in the wealth of details and
perspectives.
All chapters were initially presented at the Ecological
Society of America’s 2002 annual meeting in a
symposium titled “Specialization and Generalization
in Pollination Systems”, although curiously the editors
failed to mention this. The volume is divided into three
equal-length sections titled the ecology and evolution
of specialization and generalization in pollination,
community and biogeographic perspectives, and
applications in agriculture and conservation. These
are roughly on evolutionary, community, and human
ecology. The editors contributed introductory remarks
to each section, as well as a pair of bookends that
serve as prologue and epilogue to the entire volume.
Despite the wide variety of backgrounds of the
contributors, there was unanimity on two essential
points. First, all contributors agreed that defining
specialization of pollinator-plant interactions requires
context, i.e. defining the spatial, temporal, and
taxonomic scales over which a given researcher is
working. As Paul Simon (1973) quipped about highdensity urban life, “One man’s ceiling is another man’s
floor.” Second, all contributors agreed that a
specialised pollinator can pollinate generalist plants,
while specialists plants (i.e. those relying on only a few
pollinators for seed set) can be pollinated by generalists
pollinators. Reciprocal specialisation cannot and
should not be considered the norm. It was a joy seeing
these two points made from so many different
perspectives.
Although papers in this volume were state-of-the-art,
they lacked mathematical sophistication. This implies
that the authors focussed on biology, in lieu of
mathematics. There were some obvious foibles,
such as one chapter that repeatedly referred to scalars
as eigenvectors rather than eigenvalues. To be
constructive and not overly picky, I want to focus on
the quintessential notion of quantifying degree of
specialization across an ensemble of interacting
pollinators and plants.
Several authors discussed connectedness of plantpollinator interactions, but only cobbled together
suboptimal methods for quantifying connectedness.
This is strange insofar as off-the-shelf mathematical
tools exist, such as cut sets and mutual entropy.
Jordano et al. came close to the graph theoretic
notion of cut sets, but they redacted vertices rather
than edges from the graph of interactions. Several
authors mentioned niche breadth and overlap as a
proxy for connectedness. Mutual entropy provides
a robust measure of niche breadth and overlap
(Colwell & Futuyma 1971 Ecology), as well as a
robust measure of specialization or generalization
of pollinator-plant interactions (Gorelick et al. 2004

Am. Nat.). Yet the contributors to this volume only
mentioned marginal entropy, which is really only
useful when dealing with a single entity. Shannon
(1948 Bell Sys. Tech. J.) showed that mutual entropy
is needed for quantifying interactions between
multiple entities. In addition, other useful
mathematical methods probably still need to be
developed. For example, level of connectedness
almost certainly depends upon whether one is a
taxonomic lumper or splitter, although none of the
contributors tried to gauge this sensitivity. Therefore,
when quantifying pollinator-plant interactions, it
would be useful to have phylogenetic comparative
methods on bipartite graphs. My suspicion and
hope is that the field of plant-pollinator interactions
will advance in leaps and bounds once the methods
discussed in this volume are coupled with improved
mathematical methods.
My biggest problem with this volume is that the title
was misleading and should have been
“angiosperm-pollinator interactions”. Gymnosperm
pollination was never mentioned in this volume,
even though most (all?) cycads and many
gnetophytes are insect pollinated. Gymnospermpollinator interactions would have allowed for many
independent tests of the hypotheses presented in
this volume. I was especially surprised about this
omission after noticing acknowledgement of Irene
Terry, who has published seminal papers on weevil
and thrip pollination of cycads. But, alas, this is a
minor complaint and should not detract from the
beauty and coherence of this volume.
This volume explicates many fascinating open
research questions, a veritable windfall for nascent
graduate students. Research on pollinator-plant
interactions is important enough that Waser,
Ollerton, and the other contributors should seriously
contemplate reconvening in a few years to put
together yet another, updated volume on this subject.
If it is half as good as their current volume, every
ecologist and pollination biologist should read it.
Until then, we will all have to read the current
marvellous volume.
-Root Gorelick, Department of Biology, Carleton
University, Ottawa, Ontario K1S 5B6, Canada

Armitage’s Native Plants for North American
Gardens. Armitage, Allan M. 2006. ISBN 0-88192760-3 (hardcover, US $49.95). 451 pp. Timber
Press, Portland.
As a response to the growing interest in gardening
with native plant species, Allan Armitage has written
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