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The subdisciplines selected for this
volume fit into major themes that are
widely recognized as fundamental to
the field: foraging theory, population
dynamics, predator—prey interactions,
metacommunities, succession, the
equilibrium theory of island bioge-
ography, ecosystem ecology, global
change, and gradient theory. More
recent theoretical advances, such as the
unified neutral theory of biodiversity
and biogeography and the metabolic
theory of ecology, are given only pass-
ing attention. The latter theories are
noted in the book primarily to illus-
trate key points concerning the role
of empirical patterns in the develop-
ment of models or to add support
to the major topics presented. The
neutral theory and metabolic theory
have generated much recent debate
but have also sparked controversy, and
it may be that the editors considered
these developments to lack the level
of maturity required for inclusion in a
general theory at this time.

As is customary in the field of
ecology, theoretical ideas and models
are, for the most part, presented ver-
bally and graphically (e.g. flow charts)
with minimal use of mathemati-
cal formalism. (Chapter 7, “Natural
enemy-victim interactions,” is the sole
exception.) Ecologists have tradi-
tionally turned first and foremost to
descriptive narrative—often with the
use of compelling conceptual argu-
ments—to expound theoretical expla-
nations for natural phenomena. This
preference for conceptual description
(and the use of null-hypothesis test-
ing, see below) has earned ecology a
reputation as a “soft” science in some
circles. The editors and most of the
contributors of this book clearly feel
otherwise and have framed ecological
theory as being mature, predictive,
explanatory, and eminently useful. For
example, in chapter 2, Jurek Kolasa
argues that conceptual ideas and quali-
tative propositions are every bit as
fundamental and useful as quantitative
models for the development of theory.
By contrast, Robert Holt, in chapter 7,
writes, “It may not be possible to ade-
quately describe, understand, or even
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identify the basic propositions of a
theory without having a formal model
at hand” (p. 126). I think many would
agree with Holt, particularly scien-
tists outside of ecology. Prediction and
verification are particularly dependent
on formal models, and despite the
editors’ enthusiasm for a conceptual
framework, the integration of concrete
formalism remains a major challenge
for a general theory of ecology.

On the whole, Scheiner and Willig
have succeeded in assembling the
essential components of a general
theory. However, although the content
of the book is broad and philosophi-
cally rich in its exposition, the editors
have overlooked two important prob-
lems: The first is the Sisyphean task of
integrating into a whole the immense
scope of topics that ecology investi-
gates. The second is the many failings
of the current approach to testing and
validating theory. During the mid-
twentieth century, ecologists adopted
deductive falsification as their princi-
pal experimental method. In both nat-
ural and manipulative experiments,
ecologists continue to rely heavily
on null-hypothesis significance tests
(NHST) to ascertain the validity of
a theory. But it is now widely recog-
nized that by constraining hypotheses
to those that can be falsified, NHST
leave out a universe of alternatives
that could illuminate a much broader
range of possible explanations. The
use of NHST steers the development
of theory along canalized concep-
tual constructs that limit advance-
ment. This failing has led other fields
that once relied on NHST, such as
medicine and psychology, to abandon
this method for less restrictive ones,
such as model selection and Bayesian
analysis. To their credit, ecologists
are beginning to incorporate these
methods as well. Yet until ecologists
address the impact of NHST on their
ability to test and validate constitu-
ent theories, the goal of developing
a rigorous, predictive general theory
will remain elusive. These failings
aside, I believe The Theory of Ecol-
ogy will enliven the debate over what
should encompass a general theory
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of ecology—and whether that is even
possible.

MICHAEL M. FULLER

Michael M. Fuller (mmfuller@unm.

edu) is a research assistant professor in the
Department of Biology at the University
of New Mexico, in Albuquerque. His
recent publication for the journal Eco-
logical Applications (2008 18: 711-723)
was entitled “Testing the robustness of
management decisions to uncertainty:
Everglades restoration scenarios.”
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Bats. Phil Richardson. Firefly Books,
2010. 128 pp., illus. $19.95 (ISBN
9781554078035 paper).

ccording to its back cover, the

book Bats is intended to provide
“a guided tour of the nocturnal world
of bats,” illustrating the major aspects
of bat diversity, biology, ecology, and
conservation, with examples of species
from around the world. Developed
and published in the United Kingdom
by the British Natural History Museum,
Bats is written for a general audience.
Author Phil Richardson was a career
science teacher and is a dedicated bat
ecologist who has been working to
promote bat conservation and research
in the United Kingdom for more than
30 years. Had I received this book to
review some 15 years ago, I would have
considered it a fairly enjoyable intro-
duction to bat families and bat natural
history. I might have expressed some
concern about the technical inaccura-
cies, inconsistencies, and generaliza-
tions that are scattered throughout the
volume, but I would have acknowl-
edged the book’s nice illustrations and
its wealth of color photographs, and
complimented the author’s compre-
hensive treatment of the material and
his engaging style of writing. Today,
however, I am immediately aware that
much of the opening chapter, “Bat evo-
lution and biology,” is at least 10 years
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out of date and does not reflect current
evidence and consensus on key ele-
ments of bat evolutionary history and
classification.

Richardson provides basic summa-
ries of the morphology and ecology
of most of the bat families in chapters
3-5, and he highlights research find-
ings relevant to individual species, but
I had lost faith in the content of this
book by page 9. To start, the author
finds it likely that Old World fruit bats
(Pteropodidae) “evolved along a very
different path from the insectivorous
bats, one that branched off from the
primates” (p. 7). This statement refers
to the debate over whether bats are
monophyletic (all living species ulti-
mately having descended from a com-
mon ancestor) or diphyletic (having
two independent origins). This “fly-
ing primate hypothesis” was based
primarily on morphological differ-
ences between Old World fruit bats
and all other bats and was rigorously
championed by Jack Pettigrew in the
late 1980s and early 1990s. Counter-
arguments raged for a while, but ulti-
mately, several multigene molecular
phylogenies—notably, those pro-
duced by Emma Teeling and col-
leagues beginning in 2001—offered
no evidence for diphyly in bats, and
today, the vast majority of evolution-
ary biologists accept the monophyletic
origin of bats. For those interested in
tracking this debate, John Altring-
ham gave a nice summary in his sec-
ond edition of Bats: From Evolution
to Conservation (Oxford University
Press, 2011).

Furthermore, the first box in
chapter 1 covers the classification
of bats, which is used to organize
much of the material in subsequent
chapters. Chapter 3 covers “megabats,”
and chapters 4 and 5 review several of
the larger “microbat” families, reflect-
ing the previous division of the order
Chiroptera into two suborders—the
Megachiroptera, which consisted of
only the family Pteropodidae, and the
Microchiroptera, which contained all
other families. However, evidence that
this traditional classification does not
reflect evolutionary history began to
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emerge, primarily from molecular
analyses exploring the “flying primate
hypothesis,” some 14 years ago, with a
flurry of papers culminating in a Sci-
ence publication in 2005 from Emma
Teeling and colleagues. Their multi-
gene phylogeny generated a very dif-
ferent evolutionary tree, one that has
since been universally adopted by the
research community and has dissolved
the Megachiroptera—Microchiroptera
division for good.

The current evolutionary tree iden-
tifies two major lineages: the suborders
Yinpterochiroptera and Yangochirop-
tera. Critically, the Yinpterochiroptera
unites the plant-visiting Pteropodi-
dae (the old “megabat” group)
with five insectivorous “microbat”
families grouped into the superfamily

Rhinolophoidea. It seems likely that
this group evolved in Asia, and its
range is currently restricted to the
Old World. The remaining “microbat”
families fall into three superfamilies
that make up the Yangochiroptera,
the geographical origins of which
are unclear but which currently has a
global distribution.

The last 15 years have been a very
exciting and transformational time
in the study of bat evolution; there
has even been progress in the quest
to find a “missing link” in the fossil
record with the discovery of the
Onychonycteris finneyi from the Green
River Formation in Wyoming. Limb
proportions of this primitive bat from
the Early Eocene were between those
of nonflying mammals and known
bats, and it had claws on all fingers.
This intriguing find has fueled the
ongoing debate as to whether flight
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in bats evolved before or after echo-
location or whether the two traits
coevolved. Richardson’s volume fails
to reflect the excitement and the find-
ings of this last decade and provides
an outdated classification system to
organize what constitutes the core of
the book. In addition, minor errors in
the material that falls within my own
specific expertise only reinforce my
lack of confidence in the text (there
are approximately 330 species of bat
in Southeast Asia, not 100) and leave
me questioning the accuracy of the
other material in the book, with which
I am less familiar. Books written for a
general audience often do not provide
citations to support their statements,
so it is all the more essential that they
present both accurate and contempo-
rary findings.

The final chapter of Bats is focused
on bat conservation, and I was dis-
appointed to find this to be a rather
cursory and outdated treatment of
the topic, in which the substantial
global conservation research efforts
of the last decade, as well as the emer-
gence of new threats to species, were
omitted. No mention is made of the
substantial mortality rate of bats from
wind-turbine farms; no attempts are
given to explain and allay fears about
the role of bats in emerging infectious
diseases, such as SARS, Nipah virus,
and Ebola, and the transmission of
the rabies virus. Moreover, there is a
growing movement among many bat
researchers that work with the public
to ensure that images of hand-held
bats are limited to those in which the
holder is wearing gloves. Although
the incidence of bat-borne viruses is
very low in most countries—and with
most species, the use of gloves clearly
reduces the risk of being bitten and
the chances of transmission. I suspect
that the photograph (p. 117) of a
child holding, in her ungloved hand,
a Daubenton’s bat—the only species
in the United Kingdom found with live
European Bat Lyssavirus—will not sit
well with many practitioners.
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In summary, this book is a missed
opportunity. It is clear that the author
stopped gathering and reviewing con-
tent at least a decade ago. Perhaps this
might matter less if recent research
were simply refining and augmenting
existing knowledge, but in the past
15 years, major changes have devel-
oped in our understanding of bat evo-
lutionary history. New threats to bat
populations have emerged, and exist-
ing threats have worsened. A book
with such broad appeal should present
the most current body of knowledge
possible at the time of publication,
particularly if it is intended for a gen-
eral audience. Failure to do so does a
disservice to the interested public.

TIGGA KINGSTON

Tigga Kingston (tigga.kingston@
ttu.edu) is an assistant professor in the
Department of Biological Sciences at
Texas Tech University, in Lubbock.

THE LIFE (AND DEATH) OF
ISLAND MAMMALS

Evolution of Island Mammals: Adap-
tation and Extinction of Placental
Mammals on Islands. Alexandra
van der Geer, George Lyras, John de
Vos, and Michael Dermitzakis. Wiley-
Blackwell, 2010. 496 pp., illus. $99.95
(ISBN 9781405190091 cloth).

To understand current patterns of
island biogeography and the pro-
cesses that underlie these patterns, it
is essential to have an appreciation
of what has gone before. As such,
the study of the temporal and spa-
tial distribution of extinct fauna pro-
vides much more than a sideshow
(albeit fascinating) of weird and won-
derful creatures. Evolution of Island
Mammals: Adaptation and Extinction
of Placental Mammals on Islands brings
together scattered literature to pro-
vide a synthesis of the current state
of knowledge on fossil insular mam-
mal fauna with the aim of elucidating
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modern-day patterns of biodiversity
on islands.

Evolution of Island Mammals is
focused on selected geographic regions
and mammalian groups, for which
fossil mammal fauna are best known,
and provides detailed accounts of fau-
nal composition, faunal turnover, and
morphological differences between
island fauna and their putative main-
land relatives. The book’s summary
of information on the distribution
of extinct insular mammal fauna is
itself a valuable contribution to the
literature, yet authors Alexandra van
der Geer, George Lyras, John de Vos,
and Michael Dermitzakis have gone
beyond this sizeable task to high-
light recurrent insular patterns, with
their exceptions, and to speculate on
possible mechanisms of speciation,
ecological adaptations, and causes of
extinction.

Much of the book’s information
seems to be for the specialized reader,
such as detailed anatomical descrip-
tions of dentition and skull morphol-
ogy that may be less interesting to
a nonpalaeontologist. However, the
book provides an essential perspective
for biogeographers and evolutionary
biologists working with extant sys-
tems to more fully understand and
appreciate biogeographic patterns and
evolutionary trends, such as body-size
changes. Although the text draws to
a limited extent on the ecology and
island biogeography of extant mam-
mals (and sometimes other taxa), its
focus is on extinct species. This reflects
the authors’ common research area
of vertebrate palacontology, with a
particular emphasis on extinct island
mammals. Alexandra van der Geer
is an independent researcher at the
Netherlands Centre for Biodiversity
Naturalis, where John de Vos is the
scientific curator. George Lyras is a
curator at the Museum of Paleontol-
ogy and Geology at the University of
Athens, Greece, where Michael Der-
mitzakis is director of the Department
of Geology and Historical Geology.

Fossil mammal fauna are exam-
ined in the book from two perspec-
tives—first in terms of specific islands
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or island groups, then by taxonomic
group. Although this treatment cre-
ates some repetition, it increases the
ease with which the information can
be accessed, depending on the interest
of the reader—whether it be a global
perspective of a particular taxon or
the extinct mammalian fauna in a
specific region. The sections on his-
torical palacontology, in which the
discovery of fossil deposits and the
subsequent exploration of each island
are described, provide an interesting
perspective on the development of the
field as the authors explain some initial
confusions, subsequent clarifications,
and emerging hypotheses relating to
the findings.

EVOLUTION OF

ISLAND

The chapters are consistently struc-
tured, which facilitates comparisons
among geographic regions. The shorter
chapters are focused on individual
taxa and summarize trends observed
across regions. The book ends with
an attempt to synthesize evolution-
ary processes, as well as the causes
of extinction of mammals in insular
environments. It is in this last section
that examples from various extant taxa
are used to make mechanistic infer-
ences about the patterns seen in the
fossil record of mammals. I found
these discussions to be somewhat ten-
uous, especially with regard to mecha-
nisms such as sympatric speciation,
which was repeatedly endorsed on the
basis of the distributional informa-
tion of related species alone. Sympat-
ric speciation in animals is thought
to be extremely rare and generally
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