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ExPLAINING the evolution of social 
systems continues to remain one of the 
chief challenges in biology. The issues 
involved are immensely complex, so that 
despite significant advances in recent 
years, we are still a long way from solving 
all the problems posed by the diversity of 
social systems in the natural world. 

In his book, Scott, who has had a long 
and distinguished career as a behavioural 
geneticist, attempts to tackle this formid
able problem. Much of Scott's concern is 
with what he sees as the genetic naivety 
endemic to this whole area. The burden 
of his argument is that the simple one
gene/one-character models that so often 
lie at the heart of evolutionary analysis 
are oversimplifications to the point of 
absurdity: most genes have more than one 
effect and most characters are determined 
by more than one gene. What is missing in 
our conventional approach to these prob
lems, he suggests, is a systemic view. 

Scott's contention is that the organism is 
not only a tightly integrated genetic and 
physiological system, but also that it 
operates as a component in a series of 
macroscopic systems of ever-greater 
inclusiveness (such as the social group or 
the ecosystem). The systemic nature of 
evolutionary processes becomes partic
ularly intrusive with the evolution of two 
sexes: the propagation of genes is now no 
longer simply a matter of frenetic genic 
replication, but rather one of compati
bility between the two parents and their 
respective sets of genes. The conventional 
wisdom that evolution occurs as a result of 
competition is, Scott insists, a direct result 
of our Western competition-orientated 
capitalist society. 

Scott's thesis seems to rest on several 
misunderstandings that will surprise, 
perhaps even alarm, evolutionary bio
logists. He insists, for example, that the 
fundamental concept of fitness refers to 
the ability to survive. Although it 
undoubtedly did so in Darwin's lifetime, 
evolutionary biologists now convention
ally define fitness in terms of relative rates 
of gene replication, survival of the 
individual being but one of its many 
components. This view, however, leads 
Scott to compound his problems: he insists 
that, because entities other than the gene 
can survive more or less successfully, so 
selection must occur at levels other than 
the gene (including at the very least the 
cell, organism, group and ecosystem). 
Unfortunately, this is to conflate a crucial 
distinction between the level at which 
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selection falls and the entity whose propa
gation is thereby selected for. The former 
can indeed involve many different layers 
in the biological cake but, with very rare 
exceptions, the latter is always the gene. 

Scott goes out of his way to paint a fair 
and balanced picture of the theories he 
considers. Unfortunately, his discussion 
of sociobiology is marred by two serious 
misunderstandings. First, he assumes that 
the term competition refers to direct fight
ing between individual organisms. In fact, 
competition in an evolutionary context 
always refers to competition between 
genes in a gene pool. Contrary to his 
apparent supposition, competition at the 
genic level commonly gives rise to co
operation between individuals. Indeed, 
mutualism is widely recognized as the 
primary factor underlying the social 
system of most higher vertebrates. 

The other misunderstanding is Scott's 
assumption that sociobiology is a theory 
about the ontogeny of behaviour. This is a 
surprisingly common mistake and it is 
time that it was finally laid to rest. Socio
biological explanations are concerned 
with function, and even though function in 
an evolutionary context is necessarily 
concerned with the replication of genes, 
this in no way implies that behaviour is 
genetically determined. To suppose that 
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Hearing: Physiological Acoustics, Neural 
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INSTANT reprints of the proceedings of 
auditory conferences abound. That con
trasting species, a mature general text on 
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it does is to confuse questions about 
function and ontogeny. 

Although I have considerable sympathy 
with Scott's attempt to emphasize the 
systemic basis of many biological pro
cesses, he has, I fear, missed a golden 
opportunity to demonstrate the value of a 
systems approach. Instead, he has opted 
to argue in favour of a complete genetic 
description of behaviour. This is tant
amount to rewriting the whole of 
chemistry in terms of quantum physics. 
Although a perfectly feasible project, a 
computer capable of handling the calcula
tions has yet to be built, and in the end 
would probably reveal little more than is 
already known about the processes of 
chemistry. Even if this were a promising 
research programme in evolutionary 
biology, our knowledge of genetics is still 
too rudimentary; no discipline should 
commit itself so irrevocably to a particular 
version of another's. Doing so lays the 
parasitic discipline's entire research 
programme open to premature demise 
when new developments in the host 
discipline lead to major episodes of theory 
replacement. 0 
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hearing, is rare. Some textbooks are 
flawed by excessive research-group 
parochialism or by the hasty inclusion of 
work too new to have been properly 
assessed. Hearing, avoiding such traps, 
gives comprehensive coverage from 
peripheral biophysics to sensation. It is 
scholarly, with an unashamed tutorial 
emphasis that should please its intended 
readership of maturing undergraduates 
and aspiring neuroscientists. 

Modern information is included but 
placed in context. Notable discoveries 
during the past decade on the micro-
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