Book Reviews

Ecology, 86(8), 2005, pp. 2253-2254
© 2005 by the Ecological Society of America

**Go TO THE ANT. ... CoNnsIDER HER WAYs AND BE WIS —KING SOLOMON

Chown, Stephen L., and Sue W. Nicolson. 2004. I nsect phys-
iological ecology: mechanisms and patterns. Oxford Uni-
versity Press, New York. ix + 243 p. $124.50 (cloth), ISBN:
0-19-851548-0 (acid-free paper); $32.50 (paper), ISBN: 0-
19-851549-9 (acid-free paper).
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These are exciting time to be a physiological ecologist. Up
through the 1960s, when *‘ physiological ecology’” was more
accurately termed ‘‘environmental physiology,” the focus
was on documenting physiological responses to environmen-
tal stresses, elucidating mechanisms of those responses, and
describing apparently adaptive covariation of physiological
traits with habitat conditions. It isimpossible to overstate the
value of the biological insights provided by workers of that
period. However, the research paradigm began to change in
the 1960s. Technological advances and the explosive devel-
opment of evolutionary ecology and modern genetics were
providing new analytic and conceptual tools that we could
apply to the study of physiological adaptation. By the early
1980s, studies focusing on fitness consequences of inter-
individual variation in physiological traits and had begun to
appear, and the papers in New directions in ecological phys-
iology (Feder, Martin E., Albert F. Bennett, Warren W. Burg-
gren, and Raymond W. Huey, editors. 1987. Cambridge Uni-
versity Press, New York, New York) helped define the chang-
ing paradigm. The years that followed were characterized by
an increasing integration of field and laboratory work, and
recognition of the benefits of an explicitly phylogenetic ap-
proach to experimental design was an important conceptual
advance. Finally, the relatively recent efforts to quantify in-
dividual fitness impacts of habitat variation and physiological
response under natural conditions in the field represents a
most promising direction for physiological ecology to follow.

The last 20 years have been exciting ones, and physiolog-
ical ecology as adiscipline hastruly come of age. Thepromise
of Feder et al. is coming to fruition, and the era of evolu-
tionary physiological ecology as an discipline is at hand. It
is in this context that Insect physiological ecology: mecha-
nisms and patterns, the first book to attempt a formal evo-
lutionary ecology approach to physiology, has appeared, and
its focusisinsects! ThisisaGood Thing, as insects are ideal
for studies of the evolutionary ecology of physiological ad-
aptation.

Insect physiological ecology is basically a compendium of
expanded review articles, and for the most part it succeeds
as such, in spite of the lack of an author index. Even in this
time of access to electronic journals, a printed version of the
information contained in the book is useful. | predict the book
will find its way to many bookshelves in short order.

The book is not without flaws, however. Ironically, one of
the book’s remarkable features—inclusion of literature from
its year of publication (2004)—contributes to a significant
weakness: clarity of expression. Paragraphs tend to be too
long and stray from the basic rules of paragraph structure,
thereby losing focus. Too commonly encountered are sen-
tences such as ‘‘ These assumptions generally have (incor-
rectly) to do with thermoregulation, or correctly in the case
of insects, with interactions between the temperature depen-
dence of growth and development, and resource availability.”’
Likewise, | suspect that most readers will be confused on first
reading: ‘‘Huey and Kingsolver (1993) argued that . . . per-
formance at high and low temperatures [would be] inversely
correlated,” only to read later that ‘‘a negative correlation
[in CT,;, and CT,]. . . is precisely the converse of the ter-
minology adopted by Huey and Kingsolver (1993).” Even
more problematic is that too many of the tables and figures
drawn from the research literature will be difficult for readers
to understand without resorting to the original sources, be-
cause the accompanying legends and captions do not allow
one to understand readily what the figure is conveying, let
alone its significance for the topic at hand. There appears to
have been insufficient time for the ministrations of a good
editor, and the book’s readability suffers as a consequence.

The authors’ admittedly eclectic approach necessarily leads
to unevenness in the presentation of topics. The theoretical
treatment regarding gas fluxes is appropriately detailed and
expansive, but presentation of the theory and practice of water
and thermal relations research is less rigorous. Similarly, the
longest chapter in the book, Chapter 5, is devoted to lethal
temperature limits. While | appreciate having access to a sur-
vey of this literature, an entire chapter devoted to lethal tem-
perature limits seems a bit much. Granted, absolute tolerance
limits may be ecologically significant in the mix of species
studied by the authors and their colleagues. However, tem-
peratures that kill or even those that merely hinder locomotor
performance, while easily determined in the lab, are of ques-
tionable significance in the population dynamics and evolu-
tionary trajectories of most insect species. Indeed, a number
of studies cited by Chown and Nicolson have shown that
individual fitness components such as foraging effectiveness,
mating success, and egg production are strongly impacted by
the relatively small-amplitude hour-to-hour and day-to-day
abiotic variation that characterizes most habitats. The authors
acknowledge this (in a single sentence at the very end of
Chapter 7), leaving one to wonder why some of the column
inches that were devoted to thermal tolerance limits weren’t
used to better effect in stronger presentations of other vital
topics such as, say, chemical ecology (allotted four pages of
text) and elemental stoichiometry (three sentences).

| was further surprised that detailed treatment of the effects
of temperature, arguably the dominant abiotic parameter in
the lives of insects, does not commence until the antepen-
ultimate chapter. This choice of topic ordering necessitated
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disjunct presentation of some thermobiology topics such as
the Arrhenius equation and Q,, in the chapters on nutritional
physiology (Chapter 2), metabolism (Chapter 3), and water
balance (Chapter 4), which could have been avoided had the
thermobiology chapters been presented beforehand. Again, a
careful editor could have corrected this.

All that said, by no meansdo | intend thisto be anegative—
or even lukewarm—review. The book’s shortcomings are not
trivial, particularly in regard to how they impact the book’s
potential as a text, but as a resource for comparative and
physiological ecologists, Insect physiological ecology is in
company with the classic works of Prosser. The book has
much to recommend it, and | like it—a lot.

In particular, | applaud the molecul es-to-macrophysiology
approach taken by the authors. Patterns at all levels of bio-
logical organization are captivating and clamor for expla-
nation. Laboratory experiments are informative and essential,
but conditions experienced by even the smallest organismin
nature are complex and essentially irreproducible in the lab.
Real understanding of the evolution of physiological adap-
tation to the environment requires data from field experi-
ments, even at the cost of mechanistic rigor. The ‘“macro-
physiology’’ approach, by letting Nature do the sums, takes
a leap across what has hitherto been a rather wide, albeit
narrowing, conceptual gap between the physiology and the
evolution and ecology camps.

BOOK REVIEWS

Ecology, Vol. 86, No. 8

Another salient feature of the book is Chown and Nicol-
son’s choosing to highlight, rather than gloss over, problems
and controversies relating to theory, methodology, and in-
terpretation of data (cf. the presentation of the contentious
field of metabolic allometry, or the discussion of Gillooly et
al.’s 2001 rediscovery of the temperature-dependence of Q).
In so doing, the authors substantially aided their effort to
develop a coherent treatment of insect physiological ecology,
and enhanced the book’s utility for physiological ecologists
contemplating research involving an insect system. | really
appreciated this aspect of the book, and consider it a strong
point.

Overall, Insect physiological ecology is a fine effort that
arrives at a very opportune time. Over the past 30 years,
insects have come to be recognized as superb model systems
for the study of physiological ecology, and they will continue
to play that role for the foreseeable future. King Solomon
knew whereof he spoke, and this book—especially the stim-
ulating Chapter 7—should definitely serve to encourage
workers with different perspectives to get involved in insect-
based research.

Eric C. TooLsON

University of New Mexico
Department of Biology
Albuquerque, New Mexico 87131
E-mail: toolson@unm.edu
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StATISTICS WITHOUT MATH MERITS MIXED REVIEW

Magnusson, William E., and Guilherme Mourao. 2004. Sta-
tistics without math. Sinauer, Sunderland, Massachusetts. vi
+ 136 p. $24.95, ISBN: 0-87893-506-1.

Key words: experimental design; Popper; statistics.

Statistics without math is the authors’ answer to the often-
lamented need for a short primer to provide an overview of
the experimental design and statistical methods needed to
understand the ecological literature. The scope of the book
is broader than the title indicates in that math is used (though
often maligned and occasionally incorrectly calculated) and
there is considerable philosophical conjecture (if not outright
cynicism) as to the way in which ecological investigations
are designed and data analyzed. | found myself agreeing with
the authors on many points, disagreeing in other instances,
or wanting them to get off their soapbox (e.g., types of sta-
tisticsused ‘“trivial,” *‘promote cultural identity,”” a‘‘ cultural
badge,” ‘“‘display scientific culture’”) in other instances. A
wealth of insight on experimental design is provided and the
basis for various methods of data analysis discussed. Criti-
cism accompanies some topics (there are caveats) and the

underpinning of much of modern statistics (e.g., Popperian
philosophy) is deemed to be *‘convoluted logic.”” Much of
the negativity is designed to make scientists think about their
investigations and realize that much can go wrong, though it
is also obvious that the authors have serious reservations
concerning the use and misuse of statistics.

The reader is told within the first few pages that much of
what will be discussed can be found elsewhere by reading
the first few pages of each chapter of any major statistical
textbook (i.e., thiswould ‘“tell astory very similar to ours').
However, the assertion is made that all too often insufficient
attention is devoted to the concepts presented in introductory
pages, the result being that thereisarush to number crunching
that comes at the expense of true insight. Analysis without
knowledge of underlying concepts is fraught with danger,
which is a theme that runs throughout the book (e.g., *‘If you
do not have those concepts right, no amount of calculating
formulas by hand, plugging data into computers, or mathe-
matical theorems can make your work useful’’). The authors
indicate that their text isnot a‘“how’’ book but rather a book
that deals with ““why’’ one does something, the logic being
that if one knows the concepts then understanding the details
should follow. The book is not comprehensive, and in the
opinion of the authors, includes only major principles that
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must be understood to intelligently use conventional statis-
tics. Of the approximately 170 citations (text and reference
section do not totally agree), most deal with conceptual and
philosophical approaches (i.e., without math).

The first of 13 chapters provides an overview and basic
introduction to experimental design. Chapter 2 introduces
flow charts and stresses their importance to erecting hypoth-
eses. Material in Chapter 3 touches upon simple descriptive
statistics, the concept of mathematical distributions (e.g., nor-
mal), sample size, and confidence intervals. Chapter 4 looks
at pseudoreplication and its effect on sample size and how
both can influence strength of inference. Popperian philos-
ophy and its basic tenets are discussed in Chapter 5. Chapters
6 through 8 deal with analysis of variance and linear regres-
sion. Partitioning of variability among factors, Type | and
Type Il error, and the concept of interaction are key topics.
The major topic of discussion in Chapter 9 is variable selec-
tion. Chapter 10 revisits allocation of variability; the major
thesis of this chapter is that except in very simple situations,
it is not always possible to uniquely assign variability to just
a single factor. The importance of understanding the differ-
ence among direct, indirect, and overall effects of factorsis
stressed. Nonlinearity and the problems that can arise from
this are dealt with in Chapter 11. Without resorting to math-
ematics, Chapter 12 attempts to explain the general principles
behind multivariate statistics and briefly addresses some com-
mon problems. The last segment (Chapter 13) and an online
website (Chapter 14) provide guidelines for writing up results
and tips for teachers, respectively.

| noted 38 errors in the 136-page text and an additional
seven errors in the 10 page on-line supplement (Chapter 14).
The most substantive of these (10 in total) are mathematical
or deal with the plotting of data. Despite step-by-step instruc-
tions on how to calculate the association matrix presented in
Table 12.2 from data presented in Table 12.1, only 12 of 66
values are correct. Mathematical errors such as those on page
43, which stem from incorrectly cal culating mean-differences
among the data presented in Table 5.1 are, like the former,
troublesome. Additional errors such as those found in each
of the three components of Fig. 5.2 are also unfortunate.
Given that few data sets are provided that have sufficient
information to be independently analyzed, the reader isforced
to assume that the authors performed the operations correctly
and that subsequent plots are correct. Errors such as the for-
mer are disconcerting and cast doubt upon attention to detail
when it comes to actually doing math. The vast majority (29)
of remaining errors (35) have to do with literature citations.
Of these, most stem from items cited in the text and supple-
ment that do not appear, or are improperly cited, in the Ref-
erences or Literature Cited sections of the text and on-line
chapter, respectively. Remaining errors (6) are for the most
part typographical or grammatical (e.g., data are, not datais).

Philosophical differences with many aspects of established
statistical practices permeate every chapter. | selected ma-
terial in Chapter 3 (basic statistics) to convey insight and
exemplify fundamental aspects of the controversy. The au-
thors take issue with basic statistics, as demonstrated by the
following: **. .. most statistical summaries found in the sci-
entific literaturerelate to extremely simplesituationsin which
the statistics generally hide data instead of revealing pat-
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terns.” The merits of using absolute deviations over standard
deviations are even debated; squared deviations and square
roots of the means of these are far from intuitive and are
apparently to be avoided until absolutely needed in more
complicated analyses. Statistical techniques are acknowl-
edged for being able to find patterns hidden in more complex
data sets, but the authors argue that graphs and dispersion
plots are often still more informative. They make the state-
ment that ** many scientists do not consider them [such graphs]
scientific.” The latter statement is made within the context
that because ‘‘anybody, even non-scientists, could evaluate
them’ that these graphs and plots are not scientific. However,
not all graphs are acceptable, as it is noted that ‘‘team mem-
bers prefer graphs that display their scientific culture, even
if these distort the information.” Here, bar graphs are singled
out, as statements such as the following are made: “‘If you
want to hide your data, put them in a bar graph.”” The con-
tention is that such graphs essentially hide all the information
about the amount of data collected.

The book has a number of positive attributes, beginning
with the example in Chapter 1 that showed how two biologists
can come to completely opposing conclusions even though
they both studied the same data. | like the emphasis upon the
creation and use of flow charts and how this idea is cham-
pioned throughout the book as an integral component of any
study. Discussions of pseudoreplication are generally infor-
mative and appropriate for the intended audience. The initial
example used to introduce Popperian philosophy was excel-
lent and, even though | disagree with the authors regarding
some aspects, the essence of the philosophy was explained
well. Chapters 6, 7, 8, and 9 are generally informative and
suitable for the intended audience. | particularly liked the
discussion of path analysis in Chapter 10, which brings to-
gether a wealth of information and provides at least a partial
synthesis of much of what the authors mention throughout
various sections of the book. | also appreciate the inclusion
of the data upon which discussions in this chapter are based,
as this allowed me to independently analyze the data and
confirm that they were correctly analyzed. The ability to ap-
preciate the material in Chapters 11 and 12 (much of it is
good) depends upon one's statistical background. | suspect
that the material will be above the heads of many, as did the
authors (i.e., ‘' The concepts presented in this chapter have
been complex, and we do not have the space to explore them
in detail’” and ‘*. . .that is far beyond the scope of this in-
troductory text’’).

Should you purchase the book? At the onset of the on-line
chapter (“‘Tips for teachers'”) the authors indicate that the
book was written to accompany their course, but they also
state ** We wrote this book to stand on itsown.”” In my opinion
the book does not fully stand on itsown. Their courserequires
about 20 sessions with each session lasting about 3 hours,
i.e., students receive 60 hours of instruction within a 2-week
period. Intensive classroom instruction is almost certainly
needed to understand many items presented in the latter part
of the book. The utility of the text isin some respects greater
for one who already knows something about statistical meth-
ods; a view perhaps shared by others given the inclusion of
the following: ** Some of our most enthusiastic students have
been lecturers who teach university-level statistics courses.”
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Having taught biostatistics for over 15 years | can honestly
state that | will modify my course somewhat to address some
of what has been presented (e.g., ‘‘ We hope that we have at
least presented an idea of why some researchers do not use
the standard statistical techniques that have become the badge
of practicing ecologists'’). Again, the book contains some
good information and in many instances | like the approach
the authors have taken but this does not extend to the entire
book. | am not convinced that | would have every student in
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class purchase the text, though having my own copy will serve
as a catalyst for classroom discussion.

WiLLIAM H. BALTOSSER

University of Arkansas at Little Rock
Department of Biology

Little Rock, Arkansas 72204

E-mail: whbaltosser @ualr.edu
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BIODIVERSITY AND ECOSYSTEM FUNCTION IN FORESTS

Scherer-Lorenzen, Michael, Christian Korner, and Ernst-
Detlef Schulze, editors. 2005. For est diver sity and function:
temperate and boreal systems. Springer, New York. xxi +
399 p. $169.00, ISBN: 3-540-22191-3 (alk. paper).

Key words: biodiversity; ecosystem function; forest eco-
systems; species richness; trees.

The question of whether the number of organisms in a
biological community has a predictable and generalizablein-
fluence on the nature of ecosystem processes is along-stand-
ing theme in ecology. It has also proven stubbornly difficult
to answer, given the challenges of conducting replicated ex-
periments that simulate undisturbed natural communities and
the enormous amount of environmental variability that
plagues comparative analyses. These problems are particu-
larly difficult to overcome in forests, which is why the brave
undertaking of Forest diversity and function: temperate and
boreal systems, edited by Scherer-Lorenzen, Korner, and
Schulze, should be gratefully received by ecological research-
ers.

Whereas a limited number of diversity manipulation ex-
periments have been performed using small-stature plants
such as grasses and herbs, the large size and long life-span
of trees present obstacles that generally preclude using this
approach in forests. These same features can also introduce
long lag times in feedbacks between community composition
and ecosystem function, making it unclear how results from
grassland experiments translate to forests. But if thisis an
area of research that is poor in experimental data, it is com-
pensated by the history of theories that make up its under-
pinnings. As the editors note in the introduction, it was in
1828—over 175 years ago—when Heinrich von Cotta made
the statement ‘ Since not all tree species utilize resources in
the same manner, growth is more lively in mixed stands and
neither insects nor storms can do as much damage. ..” (as
translated by H. Pretzsch). Embedded within von Cotta's as-
sertion are the two principal varieties of modern diversity-
function theory, (1) that pools and fluxes of matter and energy
should be greater in species-rich communitiesthan in species-
poor communities, and (2) that species-rich communities

should exhibit a greater ability to withstand or recover from
disturbance. Both theories extend from the concept of niche
separation and assume that differences among species traits
should give species-rich communities access to abroader base
of resources than are available to species-poor communities.

In 2002, a workshop was held in Weimar, Germany, to
examine whether evidence for these theories could be iden-
tified using data collected in the years since von Cotta. This
book is the result of that workshop, with individual chapters
from a number of contributing authors. Although intended
for researchers and environmental managers, itisclearly writ-
ten and should al so generate interest among graduate students.
The book is divided into five sections. An excellent intro-
duction by the editors lays the foundation and sets forth the
rationale for conducting a review on the diversity-function
relationship that is specific to forests. It includes a chapter
by Christian Korner that surveys specific plant traits that
cause functional diversity among species and provides the
mental lubricant necessary for the remaining sections. The
remainder of the book includes sections on ‘‘ Productivity and
growth,” ‘‘Biogeochemical cycles,” ‘‘Animals, pests, and
disturbances,” and a final section offering perspectives and
thoughts for the future.

Given the long history of forest management in Europe, it
is not surprising that the section on productivity and growth
draws heavily on data from forest plantations which have
been studied for an impressive amount of time, as much as
two to three centuries in some cases. This is largely due to
the historical importance of wood as an energy source, which
provided economic incentives to seek methods for maximiz-
ing productivity. The result is an interesting analysis (both
scientifically and historically) of pure versus mixed species
stands that could come from few other parts of the world and
is one that offers useful insights into the diversity-function
question, even if it ultimately does not provide a definitive
answer regarding trends across broader gradients of diversity.

However, there are two principal difficulties with this ap-
proach, one of which was addressed in depth by the authors
and the other of which was given much less attention. The
first is the issue of confounding factors such as climate, soil
type, and disturbance history, which are difficult to control
in retrospective analyses and can underlie patterns observed
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across multiple studies. Chapter 4 deals explicitly with this
issue. A more subtle issue is the fact that plantations, by
definition, consist of species that occur in a state of disequi-
librium with their physical and biological surroundings. Nat-
ural species assemblages reflect the net effects of disturbance,
adaptation, and competition among species and, over time,
species distributions tend to arrange themselves along pre-
dictable resource gradients. According to theory, it is this
process that ultimately produces the niche separation and
complementarity that drives the diversity-function relation-
ship. Human redistribution of speciesremovesthisasamech-
anism and thus represents an additional confounding factor.
Although the authors are clearly aware of this issue (e.g.,
section 16.5), | wasleft wanting to hear more of their thoughts
on the subject.

The section on biogeochemical cycles beginswith achapter
discussing a unique 50-year-old forest mixture experiment in
Northwest England. Although the experiment is limited to
single-species plots and two-species mixtures, resulting pat-
terns of foliar chemistry, soil nutrients, and organic matter
turnover provide useful insight into the potential for synergy
versus inhibition between species. A chapter focusing on
evapotranspiration takes a different approach, beginning with
a series of physical process calculations applied across mul-
tiple scales and concluding with an analysis from the FLUX-
NET database. Chapters on litter quality, decomposition, and
soil carbon storage summarize similarly modern data sources,
with consideration of results from molecular, biochemical,
and isotopic analyses.

Whereas chapters on productivity and biogeochemistry fo-
cus primarily on rates and pool sizes, the section on animals,
pests, and disturbances leaned more heavily towards the re-
sistance/resilience side of the diversity-function question.
This is understandable, given the history of the disciplines,
but the book would benefit from more integration across dis-
ciplinary lines. Animals, pests, and disturbances can, after
all, have enormous effects on productivity and biogeochem-
istry, but there were few cases where these linkages were
examined. Nevertheless, readers will find a wealth of useful
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information and interesting perspectives on topics ranging
from the introduction of pathogensin North American forests
to the susceptibility of forests to wind damage and the influ-
ence of plant functional types on fire regimes and carbon
cycling (one example where disturbance and biogeochemistry
are fully integrated).

Thefinal section offers perspectivesfrom the book’seditors
on where the earlier chapters leave us and gives suggestions
for future experiments. Chapter 17, the book’s concluding
chapter, provides such a clear and elegant summary of the
issues dealt with throughout that | would recommend reading
it twice, once before and then again after the rest of the book.

Although | enjoyed reading this book and would heartily
recommend it to interested researchers, its main limitation is
that it focuses perhaps too heavily on low diversity systems.
As aresult, whereas there are many interesting comparisons
between, for example, monocultures and two-species mix-
tures, there are few opportunities to address the generality of
patterns across broader diversity gradients. Evidence for this
is seen in the fact that the book contains few graphsin which
species richness appears on the x-axis and is contrasted with
a y-axis showing patterns of a specific functional attribute.
Ultimately, those are the axes we would like to see popul ated.
Much of this can be attributed to a data constraint that the
authors simply had to make the most of, but | think readers
would benefit if individual chapters had reached back a bit
farther to make explicit connections to the theories described
at the outset of the book. There are tantalizing examples
where individual comparisons either countered or supported
aparticular theory, but the final synthesiswill apparently have
to wait for a future volume. However, with the momentum
this book should generate, I'm hopeful that it won't take
another 175 years to appear.

ScoTT V. OLLINGER

University of New Hampshire

Institute for the Study of Earth, Oceans and Space
Durham, New Hampshire 03824

E-mail: scott.ollinger @unh.edu
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RIVERS AND THEIR ENVIRONMENTAL HISTORY

Wohl, Ellen E. 2004. Disconnected rivers: linking riversto
landscapes. Yale University Press, New Haven, Connecticut.
xiii + 301 p. $35.00, ISBN: 0-300-10332-8 (alk. paper).

Key words: channelization; environmental history; geo-
morphology; pollution; rivers.

In the title to her book on river processes and ecology,
Disconnected rivers, Ellen Wohl emphasizes the need for
“linking riversto landscapes.” However, as she demonstrates

in her book, she is really focusing on the importance of link-
ing rivers to their history. People have been modifying rivers
for centuries in the U.S. What are the impacts of those mod-
ifications on river processes and ecology? What are the leg-
acies of our approach to rivers on their current state? How
can we change how we treat rivers? These are the questions
Wohl addresses.

Moving across the North American continent, Wohl doc-
uments the modifications people have made to river systems
over the previous centuries. She divides impacts both by the
types of modifications they make to rivers as well as some
of the fundamental causes and actors. She examines the im-
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pactson river systems of mining and logging, pollution, chan-
nelization and dam building, and finally restoration by struc-
turing chapters around some of the underlying social pro-
cesses, which she terms pioneer, commercial, bureaucratic,
and rehabilitation impacts. Within each chapter, she provides
abrief review of geomorphic and ecological processesrelated
to the particular river modifications before presenting in-
depth case studies documenting the physical and ecological
impacts on particular rivers. These case studies include the
rivers of the Sierra Nevada of California and the impacts of
19 century placer mining, the effects of urban, agricultural,
and industrial pollution on the Illinois and Cuyahoga Rivers,
the consequences of channelization on the Yazoo River sys-
tem, and the current efforts to restore the Kissimmee River.

The importance of Wohl's historical approach to under-
standing rivers is clear from her discussion of both river de-
struction and restoration. She convincingly demonstrates the
historical and geographic ubiquity of nineteenth century min-
ing activities and the impacts that remain today, over a cen-
tury after their occurrence, on the form, chemistry, and ecol-
ogy of a large proportion of North American rivers. In her
chapter on rehabilitation, she discusses early restoration ef-
forts that focused on the ‘“‘improvement” of fishing habitat
that ignored natural channel processes and watershed link-
ages. For instance, building log-drop structures in treeless
alpine areas was not only silly, given the lack of large wood
in the habitat, but also led to erosion and river deterioration
as well. These lessons from early restoration efforts should
lead us to critically examine current ‘‘restoration’ activities
that rely on the construction of large, in-stream structures,
such as those she documents in the Yazoo system.

A nice feature of the book is the conclusion of each chapter
in which she presents an extended discussion of a single
species, and how its ecology integrates all of the river pro-
cesses she has discussed previously. Some of these species,
like the alligator and paddlefish, bring home the points of her
chapters well. However, for others, like the dipper, she is
unable to cite direct evidence for an impact of mining, and
she needs to be more speculative.

The book has many useful maps and tables that summarize
the biogeography of North American Rivers, along with their
chemical and physical characteristics and the dominant
threats to their ecology. Also effective are the many historical
photographs documenting the widespread modification of riv-
ersinthe U.S. The photograph of an erosion-control structure
built on a small Mississippi creek that dwarfs the scientists
in the foreground makes abundantly clear the dramatic mea-
sures used to remediate past impacts on rivers.
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Wohl divides the history of river modification in the United
States into pioneer, commercial, bureaucratic, and rehabili-
tation eras. These distinctions, however, are not particularly
helpful for understanding how and why U.S. society has af-
fected its rivers. In her chapter on pioneer impacts, she dis-
cusses human modification of rivers primarily as those of
individual ‘“‘pioneers’ attempting to wrest a living from the
land. By focusing on individuals, however, she ignores mar-
kets and U.S. colonial ambitions, and how these link pioneer
activities to both her commercial and bureaucratic categories.
Further, she underestimates the capital-intensive nature of
California placer mining that is so well analyzed in Gray
Brechin’s Imperial San Francisco: urban power, earthly ruin
(1999. University of California Press, Los Angeles, Califor-
nia) and logging, analyzed in William Cronon’s Nature’s me-
tropolis: Chicago and the great west (1991. Norton, New
York). Gold and silver mining in the Sierras was quickly
dominated by highly capitalized mining syndicates, and bore
very little relation to the myth of the individual pioneer pan-
ning for gold.

There are a number of minor errors in her accounts. On
the river | am most familiar with, she makes a number of
interpretive and factual errors. Her discussion of the Illinois
River misinterprets the impact of navigation dams on the
river, where she attributes the presence of ‘‘so-called”’ lakes
to the ponding action of the dams. In fact, the abundant lakes
of the Illinois River valley are natural floodplain lakes that
are little affected by the navigation dams, which during high
water, have no reservoir effect at all. She further misconstrues
Stephen A. Forbes as considering sewage to be beneficial to
the Illinois River. Forbes spent much of his career docu-
menting the serious impact of sewage on the upper Illinois
River, and working to get Chicago to build sewage treatment
plants.

This book will be useful to ecologists interested in the
connections among physical processes, history, and ecology,
as well asto river activists who are looking for an entree into
the vast literature on river modification. Finally, | should note
that Ellen Wohl is donating all proceeds to American Rivers,
the river conservation organization.
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