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invasive species is increasing due to several drivers,
including the increases in international trade,
changes in land use patterns, and because of
changes in distributions of organisms due to cli-
mate change. Following this discussion of drivers
are several chapters about the economics of inva-
sive species, primarily focused on developing mod-
els to aid in the determination of when to invest
in prevention or control, or asking when “second
best” policies are “good enough.” The strength of
these chapters includes the emphasis on decision-
making as well as the determination of how much
information is needed to make a decision rather
than cataloging the cost of impacts. There is little
debate that invasive species have had substantial
impacts to society; thus, it is important to identify
when and how to use the limited resources that
exist for management.

The last five chapters focus on issues of manage-
ment and policy. These chapters include: an ex-
amination of the impacts of invasive species to
ecosystem services, which may not be easily quan-
tifiable; a case study of South Africa, which high-
lights many of the complexities in managing at a
national level; and discussions of the scale at which
management should be conducted and how best
to design or implement prevention programs. Rec-
ognizing that management of invasive species is a
global issue necessitates a broader discussion of
scale, which this book begins. The scale at which
invasive species disperse or have environmental
impacts may not correspond to the scale at which
an economy functions or at the scale that manage-
ment decisions are made. This volume, therefore,
will be a valuable resource for ecologists, econo-
mists, and policymakers in efforts to fill our “gaps
and inconsistencies” in invasive species manage-
ment.

Jonathan Bossenbroek, Environmental Sciences,
University of Toledo, Oregon, Ohio

Soil Carbon Dynamics: An Integrated Meth-
odology.

Edited by Werner L. Kutsch, Michael Bahn, and
Andreas Heinemeyer. Cambridge and New York: Cam-
bridge University Press. $110.00. xi � 286 p.; ill.;
index. ISBN: 978-0-521-86561-6. 2009.

The soil carbon (C) cycle has proven fertile
ground for a diversity of scientific disciplines rang-
ing from agronomy and microbiology to meteorol-
ogy, pathology, and ecology. Such broad interest
reflects our growing understanding that the soil C
cycle sustains many of the fundamental ecosystem
services upon which we all depend. Consider, for
example, that atmospheric CO2 concentrations as
well as the long-term provision of plant nutrients
that support food and fiber production are di-

rectly tied to the turnover of soil C. The soil C
cycle also lures scientists from multiple disciplines
for the simple reason that it is interesting and
highly complex; it is influenced by multiple, often
interacting, biological, physical, and chemical con-
trols, and exhibits striking variation in both time
and space.

Given its importance and complexity, the soil C
cycle offers exciting research opportunities for a
diverse group of scientists, in particular those will-
ing to use interdisciplinary approaches. However,
the editors of this timely book argue that soil C
cycle research has often been characterized by a
“borderland character.” Rather than work collab-
oratively on interdisciplinary questions, scientists
have worked in isolation and frequently dupli-
cated efforts, which has slowed the rate of discov-
ery. This publication provides a meeting place for
scientists who want to take a more holistic view of
the soil C cycle and use varied, interdisciplinary
methods to understand it.

I was initially a bit uncertain about the content
of this volume. Is it a methods textbook, or is it
more about the application of methods to under-
standing soil C cycling? Upon reading, I realized it
strikes out on an entirely different path. What
really sets this volume apart is its focus on the
principles and historical development of different
methods. Readers with specific technical questions
will need to do additional digging into the individ-
ual studies referenced here, but those who want a
deeper understanding of soil C methods, their
historical development, and integration will have
much to learn. I particularly enjoyed the refer-
ences to studies in the early-to-mid 20th century
that formed the basis for current methods used to
examine soil respiration.

The book, a collection of essays by leading sci-
entists in the field, covers soil respiration and CO2

efflux, litter and soil organic matter dynamics, eco-
logical interactions, modeling, and the role of soils
in global change policy. The coverage of soil res-
piration and C flux is particularly thorough and
includes chapters on field respiration measure-
ments, statistical considerations for coping with
spatial and temporal variability, the role of roots
and the mycorrhizosphere, and distinguishing au-
totrophic and heterotrophic respiration. These
discussions are complemented by an appendix
with loads of useful information about standardiz-
ing protocols for measuring soil CO2 efflux. I
think anyone who has wrestled with accurately de-
scribing CO2 efflux—namely anyone who has at-
tempted these kinds of measurements—will find
useful information in these chapters.

No textbook on soil C methods is complete with-
out a discussion of the characterization of soil
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organic matter (SOM). In one of my favorite chap-
ters, the authors begin with a routine but effective
discussion of biological and physical fractionation
methods, and gain speed in their criticism of
chemically fractionating organic matter using sol-
ubility characteristics. The resulting operationally
defined “humic substances” are chemically diverse
and hard to interpret in a biological or ecological
context. The authors succinctly outline why there
is a movement afoot to consider other fraction-
ation schemes that are more intuitive and condu-
cive to modeling. Finally, the authors do an agile
job summarizing SOM chemical methods and dis-
cuss emerging ideas to analyze the chemistry and
functionality of SOM. I also really enjoyed the
chapter that probes the role of roots and the my-
corrhizosphere in soil CO2 efflux. The integra-
tion of roots and mycorrhizae is refreshing, and
the authors provide an overview of methods for
quantifying root and mycorrhizosphere respira-
tion. Mycorrhizae have been intensively studied
for decades, but the methods discussed here will
provide new insights into their ecology and func-
tion.

Like almost all edited volumes, the quality of the
chapters varies and, at times, the organization is a
bit hard to figure out. One of the chapters I
looked forward to reading most was about the
relationship between soil microbial communities
and C fluxes. This is an exciting and evolving field
of research, but the chapter left me feeling as if
the authors had much more to share on the sub-
ject. For example, in the section on microbial ac-
climation to chemical soil properties, only pH is
explored in any depth. Sections that describe the
use of specific methods, as well as one on enzymes,
also feel a bit too condensed. In another chapter
outlining the importance of trophic interactions
in soil C cycling, the authors do an excellent job of
demonstrating the importance of trophic interac-
tions and point to a series of interesting questions
that still need to be addressed. Again, I liked what
was in this chapter, but wished for more detailed
attention to emerging, cutting-edge methods and
approaches for studying trophic interactions.

Overall, this book is consistently interesting and
insightful. I highly recommend it to anyone in-
trigued by the soil C cycle. Several students have
commented to me that they found various chap-
ters helpful in their research, and I have plans to
use it in an upcoming graduate class on soil or-
ganic matter dynamics. I am hopeful this volume
reflects a new era of interdisciplinary efforts to
map the previously uncharted borderlands of soil
C cycling research.

A. Stuart Grandy, Crop & Soil Sciences, Michi-
gan State University, East Lansing, Michigan

Back to the Future in the Caves of Kaua‘i: A
Scientist’s Adventures in the Dark.

By David A. Burney. New Haven (Connecticut): Yale
University Press. $28.00. xv � 198 p. � 7 pl.; ill.;
index. ISBN: 978-0-300-15094-0. 2010.

The author of this volume has spent decades
reconstructing insular landscapes of the late
Pleistocene. Here he takes readers time travel-
ing through Kaua‘i, the northernmost of the
main Hawaiian Islands. The featured stage is a
large sinkhole on Kaua‘i’s south coast called
Makauwahi Cave. Beginning in 1992, Burney be-
gan coring and excavating the cave’s thick sedi-
ments that date to about the past 10,000 years.
Many field seasons later, he and his colleagues
had uncovered a detailed chronology of extinc-
tion and extirpation. The transition to a cultural
environment was profound. Kaua‘i experienced
the loss of endemic ducks, geese, owls, passer-
ines, land snails, and native plants following the
colonization of people around 1000 years ago.
Introduced species moved in, especially after
western contact. Sadly, human-engendered ex-
tinction also has played out on islands in the
Indian Ocean, the West Indies, and numerous
others in the Pacific. Unearthing that evidence
requires abundant expertise, and also lots of
patience, diplomacy, and money. Burney reflects
colorfully on these essentials as well as the practice
itself, such as the physical effort of schlepping 30-
kilogram buckets of sediment up an extension lad-
der, and the hours of often tedious screen washing
for bones, seeds, and artifacts. There is an obvious
passion for the history of Makauwahi Cave and the
people affected by its grandeur and lore. Over the
years, hundreds of local islanders have partici-
pated in various phases of fieldwork. The end re-
sult has been a carefully monitored restoration of
the area with native vegetation. The whimsical title
of this book is thus quite self-reflecting. It was fun
to read. Well written, free of jargon, and carefully
illustrated (including several color plates), it
should appeal to almost anyone interested in is-
land biotas.

Gregory Pregill, Biology, University of San Di-
ego, San Diego, California

Ocean: Reflections on a Century of Explora-
tion.

By Wolf H. Berger; with contributions by E. N. Shor.
Berkeley (California): University of California Press.
$59.95. x � 519 p.; ill.; index. ISBN: 978-0-520-
24778-9. 2009.

Centennial celebrations often provide the occa-
sion for historical reflection. Thus, as Scripps In-
stitution of Oceanography anticipated its 100-year
anniversary in 2003, Wolf Berger proposed a cen-
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