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Indonesia, politicians and conservation groups from these
Western nations lack the moral authority to interfere with
oil palm development in Southeast Asia (see http://
www.mpoc.org.my/envo_020706_01.asp). We leave it to
the reader to decide whether such an argument is persua-
sive. However, it is important to note that forests in
Malaysia, Indonesia and elsewhere in the tropics contain
a far greater diversity of species – many of which are
threatened or endemic – than do forests in most developed
(i.e. temperate-zone) countries [4–6]. Thus, deforestation
due to oil palm expansion threatens to drive far more
species to extinction than did prior episodes of deforesta-
tion in countries such as the United States and United
Kingdom.

The Malaysian government recently announced that it
will ban the conversion of ‘protected forests’ and ‘forest
reserves’ to oil palm plantations, and will only allow areas
zoned for agriculture to be developed (see http://news.mon-
gabay.com/2008/0626-palm_oil.html). This decision was
apparently made to improve the international image of
the country’s oil palm industry. But it provides little opti-
mism for conservationists for two reasons. First, it is unclear
what type of land has been or will be designated for agri-
culture. If, for example, unprotected secondary forests are
no longer considered forest (because they have been logged)
and are instead classified as agricultural land, then oil palm
conversions will likely continue. Second, immediately fol-
lowing the above announcement theMalaysian government
also declared that it has acquired land in Aceh, Indonesia

(45 000 ha), Papua New Guinea (105 000 ha) and Brazil
(100 000 ha) for oil palm development (see http://news.mon-
gabay.com/2008/0709-amazon_palm_oil.html). This further
suggests that oil palmagriculturewill continue to expand at
the expense of tropical forests.

To effectively mitigate the threats of oil palm to biodi-
versity, conservationists need to persuade consumers to
continue to demand both greater transparency in land-use
decisions by governments and greater environmental
accountability from oil palm producers. A prohibition on
the conversion of primary or secondary forests to oil palm is
urgently needed to safeguard tropical biodiversity. Until
that happens, oil palm might well be the single most
immediate threat to the greatest number of species.
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Communication takes place when a signal
produced by a sender influences the prob-
abilistic response of the receiver. This
definition brings to mind birds singing,
moths wafting odors or fruit flies produ-
cing love songs. But what about neurons,
bacteria, slime moulds and our own
genes? The purpose of Sociobiology of
Communication is to push the envelope
of the definition of communication. Two

themes run throughout. One is that communication takes
place in many taxa and under many circumstances in
which it has not previously been appreciated. The second
theme is signal reliability: how can signal ‘honesty’ be
maintained when it would pay signalers to deceive recei-
vers?

The table is set for both themes in the first chapter by
Amotz Zahavi. He gives a cogent explanation of his

handicap principle and offers the intriguing but deba-
table advice that ‘explaining the special investment (the
handicap) required by a signal provides a better under-
standing of its message than the common practice of
deducing the message encoded in the signal from the
reaction of the receiver to it.’ If the same signal attracts a
mate while it repels a rival, he tells us, it is neither a
courtship nor a threat display but a signal of strength.
Zahavi then employs the handicap approach in under-
standing signals in two rather diverse systems, babblers
and slime moulds. There are no data presented here, just
a forceful argument based on first principles. But as the
rest of the book shows, hypotheses such as these are
indeed testable.

A most interesting chapter is by Diggle et al. on
quorum sensing in bacteria. In a well-studied example,
Vibrio bacteria congregate in the light organ of a squid.
The bacteria produce diffusible signals that bind to
specific receptors. Once a threshold is reached, the bac-
teria start to emit light. It is thought that the light is aCorresponding author: Ryan, M.J. (mryan@mail.utexas.edu).

Update Trends in Ecology and Evolution Vol.24 No.2

68



Author's personal copy

benefit to the squid, and that the squid’s light organ
enhances population growth rate in the bacteria. Thus,
there appears to be a mutualism between the squid and
the bacteria. But light emission is metabolically costly to
the bacteria, and so we must ask, why not cheat? Game
theory would address this question theoretically by
introducing a cheater into a population and determining
whether it could invade. In this system, however, the
authors produce signal-negative and signal-blind
mutants and introduce them into wild populations,
and conclude that the system is maintained by kin
selection. This study illustrates clearly that the intuitive
explanations of signal honesty by Zahavi can be tested
experimentally, and most elegantly so in this system. In
addition, this chapter, along with David Haig’s discus-
sion of genomic imprinting and internal communication,
are models of how basic evolutionary principles that
have been developed mostly in the context of social
communication in vertebrates and social insects can be
fruitfully applied to a much wider spectrum of problems,
even when the definition of ‘communication’ is broadened
almost past recognition.

There are other gems in this volume; space only
allows mentioning a few. Zuk and Tinghitella review
studies of the evolution of silent male crickets in Hawaii.
They address the expectation that sexual signals should
evolve rapidly, but then wonder why there is not more
evidence that this is the case. When theory is not sup-
ported by data, we usually suspect that there is some
aspect of the phenomenon we do not truly understand.
The authors suggest that the lack of rapid evolution of
sexually selected traits might be one of those phenom-
ena. Another discussion where some of our expectations
are violated emerges in Hurst and Beynon’s review of
olfactory communication in rodents. It is now almost
dogma that rodents and humans use MHC cues to choose

better mates. But wild rodents also produce male urin-
ary products (MUPs) whose effects might be confounded
with MHC variation. MUPs seem to provide information
useful in sex, kin and individual recognition as well as
for assessing current social status, and might be far more
important in communication in the wild than MHC cues
have proven to be in laboratory-bred mice.

Finally, one of the most intriguing chapters is Crespi’s
review of psychosis and human communication. Citing
data from evolutionary theory, neuroscience and geno-
mics, he suggests that the psychosis which results from
the conflict generated by both internal and external
influences is an ‘illness that made us human.’ Crespi’s
words best sum this up: ‘Balancing this conflict are the
confluences of interest that emerge from genic coopera-
tion, mother’s love for child, and love of God – who, like
our circle of kin created us in body and psyche and
promises immortality, and who we serve to give life
its meaning. In the beginning was the Word, and the
Word was God – as are we, modern humans’ (p. 243).

As the above quote illustrates, this is a book to stretch
one’s imagination of where and how animal communi-
cation concepts might apply. For the most part, it works.
If one wants to be challenged to think outside of the box,
this book represents a good exercise. But the reader
should be advised that the book is not an introduction
to, nor a prospectus on, the social behavior of communi-
cation. For that, the reader is referred to one of the
standard texts [1,2].
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The ideas of complexity and sustainability
have both become extremely popular over
the last several decades, but until now no
one has done a good job of putting them
together. Graham Harris has done just
that in this masterful piece of synthesis
across an incredible range of ideas. He
brings into the synthesis ideas about scal-
ing, landscapes, uncertainty, values, man-
agement, governance, worldviews and

much more. As one might imagine, the result is itself a
pretty complex and dense read. But the style is straight-
forward and the book is very well researched. It bristles
with insights gleaned from putting all these pieces
together.

The paradigm of complex systems has radically altered
the way we view the world, humanity’s place in that world
and, most importantly, the limits of humans’ ability to
understand and ‘control’ the world. Sustainability, as a
goal for human presence in the world, thus has to take on a
much more nuanced and ‘complex’ character. For example,
the concepts of uncertainty, scale, precaution and resili-Corresponding author: Costanza, R. (robert.costanza@uvm.edu).
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