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A Primer of Ecological Statistics. Gotealli, Nichotas
J. ang Aaron M. Ellison, 2004, 1SBN 0-87893-265-
0 (Paper US$34.95) 510 pp. Sinauer Associates
Inc., P.O. Box 407, Sunderiand, MA 01375-0407.
Introductory statistics texdbooks almed af ecologists
terd f0 be dumbed-down versions of sialislics
texthooks for statisticians. This isn't really surprising,
since forthe most partthey are writien by statisticians
who must daily address the dumb questions
ecologists ask them. However, this approach has
its drawbacks. What we need as ecologists is not
a simplified subset of the toocls available io real
statisticians; what we need is an understanding of

the foundational concepts necessary to frame
acological questions in a siatistical context.

Gotelli and Eliison wrote thelr primer to address this
issue. They are not statisticians - they are ecologists
with a strong grasp of statistics. In place of the usual
waiered-down siatistics, thay present a distillation
of those fundameniais of the discipline that are of
pariicular interest 10 practicing ecologists. The
writing is clear and engaging, and uniike many
other textbook writers they make no atternpts {0
present an unbiased treatment of their subject
They have strong opinions on the practice of
ecological statistics, and they don't shy away from
controversial ideas. This combination of conient
and style makes for a very engaging, readable book.

Part | of the book is devoted to basic probability
theory, summary siatistics and hypothesis esting.
For the most part this is & cleatly presented version
of the standard freatment given these fopics. The
final two chapters of the section are of most inferest,
Chapter four presents framing and testing
hypotheses. In addition o the usual summary of the
hypoihelico-deductive method, they include
discussions of deduction vs, induction and Bayesian
inference. Bayesian analysis is further developed
in chapter five, where it is contrasted with Monte
Cario and fraditiona! parametric techniques. While
the presentation of analytical methods later in the
book emphasizes parametric tesis, Gotelli and
Ellison batance this with Monte Carle and Bayesian
alternatives. Their explanation of permutational
testing is very successful, and they argue
persuasively for the use of such fests in place of
standard non-parametric approaches. However,
despile their best efforts | am still unciear on the
concepts underlying Bayeslan analysis. | would
have happily traded & few pages of probability theory
for a better explanation of this increasingly poputar
approach.

The second section of the book provides a very
practical guide o designing and managing
experiments. We all know that more samples ate
always better, but Goteld and Ellison provide some
usefut hinis and tips 10 use when making the
inevitable trade-offs belween number of replicates,
number of treatments, and number of doliars,
Remarkably, experimenial and sampling designs
are introduced withoui the aid of a single formula,
Instead, they discuss the possibiliies and pitfalls
of regression, ANOVA, and tabular designs. By
delaying the nuts and bolis of calculating sums of
squaras etc. they give themselves the Hme to
consider the decisions that need to be made before
any data is collecied. | found the discussion of
experimental regression as an alternative o ANOVA
especially interesting in this regard,

61




Plant Science Bulletin 51(2) 2005

Another great aid for the neophyte ecologist is the
chapter on managing and curating data. Having just
gone through this process with my first seasons’
fieid data, | found myself ticking off their suggestions
as t read: did that, did that, wish I'd thought of that!
Data management is perhaps the most under-
vaiued aspect of ecological research. Gotelli and
Ellison try to address this problem, stressing the
need {0 plan, and budgst, for this component from
the beginning of any project.

Data analysis forms the final section of the hook,
with chaplers on regression, ANQOVA, contingency
tables, and multivariate analysis. With the underlying
principles already established, the authors present
a selection of specific methods that are frequently
used in ecological studies. While | would be hesitant
o iry and publish & paper without having checked
Gotelli and Ellison's suggestions against a more
thorough reference {such as Sokal and Rohif, 1995),
they do heip narrow down the options, | aiso found
their explanations of various aspects of regression
and ANOVA very helpful — | have a betier, more
infuitive understanding of these techniques after
reading these sactions. On the other hand, I'm not
sure how a sigtisticlan would fest about their claim
that there is no need for correlation analysis in
scological siudies, as regression is always
preferred. They also present an infriguing argument
against using the Bonferroni correction for muitiple
tests, Whether or not they convince ecologists, and
editors, to accepi their posilion, the point that
intelligent imerpretation of data is more important
than biind adherence to significance iests is well
made.

Unfortunately, this wonderful [#8e book ends on a
sour note. Their emphasis on underlying principles
and selecting the best model to fest the problem at
hand did not carry through to the final chapier on
myitivariate analysis, Thelr discussion of the
interpretation of ordination diagrams contains
froubling inaccuracies and misleading staterments.
They refer to the ioint plots of correspondence
anglysis as biplots, and don’t mention the biplots
avaitable with principal component analysis; they
claim that the rescaling of principal axes preciudes
their being related back o the original variables,
when in fact the rescaling (as distance or correlation
bipiots) is what makes such a comparison possible;
correspondence analysis is presented as a special
case of principal component analysis, when the
underlying caloulations are actually quite different,
and, more importanily, PCoA cannot be used to
produce jeint plots. Most iroubling were the
recormmendations, where they state *it is rarely
obvious which ordination technigue you shouid
choose”, and then recommend PCoA for general
use. PCoA is the most limited form of ordination in

terms of plolting options, and each of the methods
described has particuiar requirements and
assumplions that need to be met. None of fer
Braak's sontributions to ordination theory {such as
ter Braak and Prentice, 1888; ier Braak and
Smitauer, 1998) were cited in the book, which is a
shame because his concept of Inear vs, unimodal
ordination models would have nicely complimenied
the approach Gotiel and Eiison fake in explosing
univarigie lechnigues.

The remainder of the tweifth chapter consists of a
rather cursory treatment of clustering, discriminant
analysis, and canonical or constrained ordination
techniques. Perhaps this section wouldn't seem
so disappoiniing had the authors not done such a
good job preseniing univariate techniques, Their
reatment of ANOVA and regression displays an
impressive grasp not only of the how's, but also of
the why's of univariaie statistics. In contrast, the
muitivariate chapler is 2 poorly summarized
coliection of commonly used technigues without
any insighifil commentary. It certainly should be
possibie {o prasent a usefld 80 page introduction fo
mudtivariate statistics. Sadly; this isn’t if. Legendre
and Legendre’s "Numerical Ecology™ {1998}
provides a solid freatment of this topic, but as a
comprehensive manual rather than a primer.

Overall, | would bheartily recommend "A Primer of
Ecological Statistics” as eleven chapters of essential
reading for graduate siudents in ecology. This
clearly wiitten and very practical manual will be very
helplid in allowing us to make more efficient use of
the weightier iomes on our bookshelves. It provides
sound advice for all stages of an ecological research
project, from framing questions and managing
data through to conducting rigorous analyses.
-Tyler Smith, McGill University, 21,111 Lakeshore
Road, Ste. Anne de Bellevue, Quebec HSX 3V8
CANADA
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