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The past and future of the field of biogeography are on display in the Foundations of Biogeography
and the Frontiers of Biogeography. The former is a collection of classic papers focusing on the
history of the field, whereas the latter is an edited volume resulting from the first meeting of
the International Biogeography Society. Reading the two books in sequence allows for a more
complete understanding of the trajectory of the field and why the current state of some aspects
of the field stand where they do.

The purpose of the Foundations series is to bring together and reprint classic papers from a
field in one place and create a volume for students of the field to use as a reference. In this aim,
the Foundations of Biogeography succeeds admirably. The book is divided into eight sections
and seminal papers for each field have been included. One of the editors notes in the introduction
that many will likely quibble with the particular papers that have been included or left out.
However, the structure of this volume illustrates the breadth of topics that needed to be covered
and the editors did a reasonable job of including important papers for each one. Moreover, the
length of the book certainly indicates their attempts to be inclusive.

I found part one of Foundations to be the most interesting section of the book for two
reasons. First, it was fascinating to observe the differences in how science was conducted
and presented in the 1700s and 1800s as compared to today. References to god, religion, and
theology were common. One paper uses biogeographic principles to argue against Noah’s flood
as an explanation for the distribution of organisms. Another refers to the natives of a region as
savages and theorizes that the mild climate must make them indolent and lazy. Second, despite
the differences in approach and tone, it was eye-opening to see that many of the patterns we are
trying to explain today were identified very early in the history of biogeography. Even some of
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the proposed causes are the same. It seems a little as though we are just arguing over the same
points using ever more sophisticated methods.

Each of the other sections tackles a particular topic and the selection of papers in each is well
chosen. In particular, I was pleased to see that geology and paleontology papers were included
where appropriate. My problems with the book are common to the Foundations series and not
unique to this volume. Although I understand the reasons why one might want to present classic
papers in exactly the form they were first presented, very early papers whose type-setting was
difficult to read in the original form would be better if they were re-set here (e.g., paper 7 by
James Dwight Dana, p. 88). In particular, ones that have to be reduced to fit within the page size
of the book should be re-set if the original font was difficult to read. Even recent papers that are
readable in their original form are rendered less so when reduced to fit within the volume. Papers
from the journal Science provide a typical example (e.g., David Raup’s paper on Phanerozoic
diversity patterns, p. 901). Once reduced, the font is so small that they are difficult to read even
by those with good vision.

Overall, the Foundations of Biogeography book should make a worthy addition to the library
of a biogeographer at any stage. Students just beginning their study will find it an easy and
useful way to learn the history of the field. More established researchers will find it to be a
handy reference. Finally, this book would make an excellent text for use in an introduction to
biogeography seminar or in a history of biogeography course.

Frontiers of Biogeography is an edited volume resulting from the first meeting of the In-
ternational Biogeography Society. Although Frontiers is ultimately an interesting collection of
papers, people should not be misled by the title. This book is more of a summary of the state of
biogeography at present, than a compilation of papers that push the envelope. Many, but not all,
of the chapters are review papers that reiterate ideas the authors have published elsewhere. I do
not mean to say that the ideas are not worthy of repeating, only that much of what is found in
this book can be found elsewhere, albeit piecemeal.

Frontiers is divided into five sections that each tackle a particular area of biogeography.
However, the demarcations are not clear-cut and some chapters could have been placed in
multiple sections. For example, the Crame chapter on marine diversity gradients could have
been placed in the section on diversity gradients rather than marine biogeography. Similarly, the
Roy et al. chapter on gradients in other metrics of diversity using marine invertebrates would
have worked equally well in the marine section. Overall, the book is well organized and my only
quibble is with the placement of the Humphries and Ebach chapter. A naı̈ve reader would be
better served to read the section on phylogeny and diversification prior to tackling the Humphries
and Ebach chapter on cladistic biogeography.

The first section is on paleobiogeography and starts with Scotese explaining the methods used
in reconstructing Meso-Cenozoic paleobiogeography and continental positions. Those interested
in understanding how the science of plate tectonics is conducted will find this a very useful chapter
as will those interested in a recent, comprehensive reconstruction of continental positions from
240 Ma to the present. Scotese does a nice job presenting both the strengths and the weaknesses
of his field, allowing the reader to have a better appreciation of the validity of the resulting
maps. Next Betancourt presents a good summary and critique of using paleomidden data to
reconstruct deserts in North and South America. He also makes a compelling case for using
paleomidden data to help answer questions about the role of history in community assembly and
species coexistence. Jackson’s paper continues the discussion of Quaternary biogeography and
reviews the literature on climate reconstruction using the plant record and ice cores. He presents
his dynamic model of species co-occurrence under changing environments that will be familiar
to those aware of his work. I find this to be a compelling model and I liked the way he used
it to illustrate the role Quaternary biogeography can play in answering some basic ecological
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questions. Finally, Humphries and Ebach give a discussion of the history and state of cladistic
biogeography. Much of the paper is a philosophical discussion of why cladistic biogeography
is the only reasonable way to reconstruct a taxon’s history in a particular area using the area
cladistics of the Hawaiian Islands to illustrate their points. Overall, I did not find the case for
cladistic biogeography to be particularly compelling and I found some of their criticisms of
other forms of phylogenetic biogeography rather bizarre. For example, on page 85 they criticize
methods that take into account the fact that biotic areas evolve over time and that species may
disperse into and out of those areas for generating “a result as opposed to discovering a pattern”
[emphasis is theirs]. I do not normally consider getting a result a bad thing.

The next section focuses on phylogeography and diversification. Riddle and Hafner start
out this section with a paper on the contributions of phylogeography to biogeography. I found
this chapter to be extremely useful, in part because they did an excellent job explaining and
clarifying the chapter by Humphries and Ebach. However, the section dealing with the growth of
phylogeography in the literature could have been shortened. Lieberman explains how to apply
the techniques of phylogenetic biogeography to uncover events of geo-dispersal and applies it to
a clade of Devonian trilobites. Finally, Brooks gives an in-depth discussion of Brooks Parsimony
Analysis (BPA) that will be very useful to those wanting to understand both the method and the
history of the method.

The third section concerns diversity gradients. I found this section to be the most enjoyable
of the Frontiers volume, in part because the majority of the chapters in this section present new
analyses and ideas that would not be out of place in mainstream journals, but also because each
chapter presents a unique perspective on the best way to tackle this topic. It starts with Roy
et al. presenting a paper examining latitudinal gradients in metrics of diversity other than species
richness using marine gastropods and bivalves. They document significant relationships between
latitude and morphological or functional diversity. They test the model of Allen et al. (2002) that
argues that temperature regulates species richness through the kinetics of metabolism, and find
support for all their groups except non-carnivorous northeastern Pacific gastropods. Overall, they
make a compelling case that testing theory using metrics other than species richness can provide
insight into the ultimate causes of the latitudinal diversity gradient. This paper is followed by one
by Turner and Hawkins that reviews some of the debate on diversity gradients and argues that
species-energy theory is the best supported and that the framework of Hubbell’s neutral theory
(Hubbell, 2001) is likely to be the most fruitful. The Turner and Hawkins’ chapter is thought
provoking, but particularly so when read in sequence with the Marquet et al. chapter that follows
it. Marquet et al. argue that different taxonomic groups are unique and that deconstructing
diversity patterns into their component taxonomic groups and comparing the patterns provides
interesting insights into the causes of the latitudinal gradient that are not apparent when only
larger taxonomic groupings are considered. Because Hubbell’s neutral theory (Hubbell, 2001)
argues that species can be considered equivalent units, the framework advocated by Marquet et al.
is wildly divergent from the approach recommended by Turner and Hawkins. The juxtaposition
of these two chapters made for some very interesting reading. The final chapter in this section
reviews island biogeography theory and builds conceptual models bracketed by the extreme
types of species turnover on islands (e.g., dynamic equilibrial, dynamic non-equilibrial, static
equilibrial, and static non-equilibrial). Whittaker then makes a case for extending this framework
to studies of latitudinal gradients in diversity.

The fourth section contains three papers that focus on marine biogeography and run the gamut
from marine community ecology to the origins of the centers of marine diversity to dynamics
of the marine diversity gradient through the Cenozoic. Vermeij’s chapter is a comparison of the
expectations for faunas of marine species on islands versus terrestrial species on islands. He
argues that the main difference is in dispersal abilities, which are generally low for terrestrial
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organisms and high for marine organisms. As a consequence, dominant terrestrial species on
islands are likely to belong to clades that occupy subordinate roles on the mainland, whereas
faunas on marine islands should not show this sort of turnover in clades. He ends by arguing
that ecological information other than taxonomy, range size, and abundance are important in
understanding the processes that govern the composition of island and marine biotas and that this
information should not be ignored when trying to understand diversity. In the next chapter, Briggs
turns his attention to the Indo-West Pacific (IWP) as a center of origin for marine diversity. He
argues that there are six coincident patterns that are both ecological and evolutionary in nature
that support the idea of the IWP as a dynamic evolutionary center of origin and reviews the
literature for each one. The final paper in this section reviews the latitudinal gradient in diversity
for marine organisms and discusses the dynamics of this pattern over the Cenozoic. Because the
fossil evidence documents a steepening of the gradient over the last 65 million years, Crame
argues that the gradient is driven by higher origination rates in the tropics. Although it may not
ultimately affect his conclusions, the paper would have been strengthened if it had addressed
the effect of sampling as it pertains to diversity estimates derived from the fossil record. Recent
work suggests that estimates of diversity are heavily influenced by sampling (e.g., Alroy et al.,
2001) and that estimates of Cenozoic diversity might be exaggerated by increasing outcrop area
through time (e.g., Peters and Foote, 2001).

The final section concerns biogeography’s contributions to conservation biology. It starts with
a comparison of the effects of invasions in different taxonomic groups and a discussion of the
resulting changes in diversity at local and regional scales. Lockwood argues that the data for many
groups, particularly on continents, show an increase in local diversity and very little extinction,
but predict a decrease in diversity at regional scales. Islands show similar patterns for poor
dispersers (e.g., plants), but taxonomic groups that contain species with good dispersers (e.g.,
birds) have not shown increases in local diversity on islands. Lockwood argues that taxonomic
groups such as birds are likely to be at their carrying capacity on islands and therefore show
extinction and turnover in diversity rather than an increase. The next chapter explains GIS-based
predictive modeling and its potential application to biogeography. Although Sánchez-Cordero
et al. give an example of a predictive model for Liomys spectabilis (a rodent endemic to central
Mexico) and create a map of potential and projected distributions, they do not really do anything
with it. As a result, the chapter reads as though it is an advertisement for predictive modeling,
but makes no concrete predictions or conclusions concerning the conservation status of L.
spectabilis. In contrast, Rosenzweig’s chapter is packed with ideas about how species-area
relationships (SPARs) can be applied to conservation efforts. First, he uses SPARs to elegantly
show that the SLOSS (single large or several small reserves) does not matter for the scale at which
it was designed. Despite this, he concedes that it was a useful debate in that it focused attention on
the application of SPARs to conservation biology. He then shows that SPARs predict the effects
of invasive species shown by Lockwood. Next he makes a case that with a great deal more work,
SPARs could be used as environmental indicators and ends by making a case for the importance
of reconsilliation ecology. I found this chapter to be thought provoking and challenging and I
liked the section on diversity gradients; I expect it to incite future research. The final paper is a
case study using the Philippines about how biogeography can be used to create predictive models
of centers of endemism and diversity that in turn can be used in conservation planning even if
some of the biotas are not well characterized. The predictive model of endemism presented
here is based on the extensive work in the Philippines done by Heaney and colleagues. As a
result, the mechanics of how one uses biogeographic principles to create such a model are not
well explained, making this paper less satisfying than it might have been. However, the paper
represents a success story for the role of biogeography in helping to solve today’s ecological
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problems, and as a final chapter in a book on the frontiers of biogeography, it hits just the right
note.

Together, these two books, Foundations of Biogeography and Frontiers of Biogeography,
cover the high points of the science of biogeography with the past on display in Foundations
and the present and future covered in Frontiers. Foundations is a handy reference collection for
any student of biogeography, and Frontiers is an excellent review of the current state of the field
with some of the brightest minds in biogeography illuminating a path into the future.

Literature Cited

Allen AP, Brown JH, Gillooly JF (2002) Global biodiversity, biochemical kinetics and the energetic-equivalence
rule. Science 297:1545–1548

Alroy J, Marshall CR, Bamback RK, Bezusko K, Foote M, Fursich FT, Hanse TA, Holland SM, Ivany LC,
Jablonski D, Jacobs DK, Jones DC, Kosnik MA, Lidgard S, Low S, Miller AI, Patzkowsky ME, Raup DM,
Roy K, Sepkoski JJ, Jr, Sommers MG, Wagner PJ, Webber A (2001) Effects of sampling standarization on
estimates of Phanerozoic marine diversification. Proc Natl Acad Sci USA 98:6261–6266

Hubbell SP (2001) The unified neutral theory of biodiversity and biogeography. Princeton University Press,
Princeton, New Jersey

Peters SE, Foote M. (2001) Biodiversity in the Phanerozoic: A reinterpretation. Paleobiology 27:583–601

Springer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


