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If any animal has mystery and charisma, it is
the platypus. This book tells its story, and it’s
a winner. In Platypus, Ann Moyal uses this
extraordinary animal to record the continu-
ing 200-year puzzle of understanding the
Australian fauna. Her book has something
for everyone — the excitement of a detective
story, the history of biological ideas, the 
frustration at the fact that morphologists
appear not to want to understand the evolu-
tion of structure in relation to function.

The arrival in England in 1799 of a platy-
pus skin, preserved in rum, highlighted the
distinctiveness of the new (to Europeans)
Australian fauna. For the next 100 years,
every leading zoologist debated the nature of
this apparent mixture of mammal, reptile

and bird — Jean-Baptiste Lamarck, Georges
Cuvier, Etienne Geoffroy St-Hilaire, Richard
Owen and Thomas Huxley all had their
opinions, occasionally uncharacteristically
humble. It was 25 years before Johann 
Meckel discovered the presence of mam-
mary glands. “If these glands produce milk,
let’s see the butter,”retorted one disbeliever.

But at least the platypus was now recog-
nized as a mammal. And therefore, went the
reasoning, it must give birth to live young.
There was no ‘sense’ in laying eggs if the
young were to suckle — even if the aborigines
said that the platypus laid eggs.Thousands of
platypuses were shot to settle the question.
This is the dark side of zoological history, the
‘search and destroy’ attitude that turned 
zoological research into the killing fields.One
Scottish naturalist, William Caldwell,
returned home from Australia with the
remains of more than 1,300 echidna (the
other egg-laying mammal). While I was an
undergraduate, it was said, “the difference
between a botanist and a zoologist is that
botanists actually like animals”. To the classi-
cal zoologist, the only good animal was a
“dead and dissected”one.But finding that the
platypus laid eggs didn’t settle the still-unre-
solved mystery of what selective forces led an
egg-laying mammal to develop mammary
glands and for its young to start suckling.

Finding out the function of the platypus’s
bill took even longer. Everard Home, from
the Royal College of Surgeons in London,
had suggested by 1802 that it was an
exploratory organ that replaced sight and
sound in the underwater world where the
platypus foraged. Yet it was nearly 200 years
later that a German–Australian research
group reported that the bill detected electric

fields; a freshwater shrimp could be detected
ten centimetres away. The ‘platypus electric’
had been found,and European scientists had
at last discovered something that the aborig-
ines did not already know.

As Moyal’s book shows,‘big science’is not
just a phenomenon of the past 60 years — it
was already flourishing at the end of the eigh-
teenth century.Some of the earliest discover-
ies of the unusual nature of the Australian
fauna date from Captain Cook’s first voyage
to the South Seas in 1768–71. The scientific
purpose of this expedition was to observe the
transit of Venus in Tahiti. The French also
mounted several major expeditions to the
Southern Hemisphere, one with two vessels
and 23 scientists.Even if England and France
were at war, in the Antipodes the scientific
expeditions could meet and toast the inter-
nationalism of science.

My only quibble with Moyal’s version of
the scientific thought of this period is that
she accepts William Whewell’s (1830s) sim-
plistic division of the geological theories of
the time into ‘catastrophist’ and ‘uniformi-
tarian’ — uniformitarian referring to the
idea that change occurs at a uniform rate
throughout time.

Charles Lyell objected (in his third vol-
ume of Principles of Geology, 1830–33) to
Whewell’s description of his theory as 
uniformitarian. Much earlier, James Hutton
had argued against uniform rates of geologi-
cal change and, even later, Charles Darwin
frequently insisted, in respect of biological
evolution, that rates could vary — it was the
basic mechanisms of change that were the
same. Hutton, Lyell and Darwin denied both
catastrophism and uniformitarianism. They
each combined the concepts of a long
timescale and the continuity of testable
mechanisms through time (although with
variable rates) to give the viewpoint known
as ‘actualism’. In one of those twists of fate,
the loser (Whewell, a strong opponent of
both Lyell and Darwin) laid the framework
for writing the history.But it really is the time
to give up the idea that they were uniformi-
tarians; orthogenesis fits much better into
that category.

But such quibbles aside, everybody will
enjoy this book, and the story continues to
unfold. We still do not know which features
of the platypus are truly ancient and which
are more recent specializations that allowed
an early mammal to become both an aquatic
and a burrowing animal.Read it and enjoy. �

David Penny is at the Institute of Molecular
Biosciences, Massey University, Box 11-222,
Science Towers D5-01, Palmerston North,
New Zealand.
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Curious creature: the function of the platypus’s
bill has only recently been discovered.
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A world without
competition
The Unified Neutral Theory of
Biodiversity and Biogeography
by Stephen P. Hubbell
Princeton University Press: 2001. 448 pp.
$29.95, £19.95 (pbk); $75, £52 (hbk)
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During the past 50 years, physicists have
sought a ‘unified theory’ from which all
major categories of forces could be derived.
Any physicist sufficiently intrigued by the
title of Stephen Hubbell’s book to wade
through its pages will, however, come away
disappointed. This will be partly a result of
the constraints on achieving any generality
and unification in the field of ecology, and
partly because of the limitations of Hubbell’s
theory. Nevertheless, Hubbell’s book con-
tains many interesting ideas and intriguing
new findings, and few practising ecologists
will fail to get something out of it.

The ‘unification’ of the title refers to the
fact that this theory seeks to predict both the
number of species found in a community
and the distribution of the relative abun-
dances of those species. Hitherto, these two
aspects of biological communities have been
explained independently by most (but not
all) theoretical biologists. The number of
species and their distribution of abundances
are clearly dependent on some of the same
processes.An extinction reduces the number
of species as well as removing one of the
species previously in the category of least
abundance. Nevertheless, the ‘best’ theory
for species-abundance distributions might
not effectively account for species number,
or vice versa.

In any event, vast expanses of ecological
endeavour are totally independent of these

questions of species
number and statisti-
cal distributions of
abundance. A fisheries
manager will find nothing
here to help predict the sustain-
able harvest of cod, nor will an ento-
mologist derive anything about the charac-
teristics of an effective natural enemy of a
devastating pest. The unification proposed
by Hubbell has limited scope.

Attempts to construct unified theories
have produced laws that, at least initially,
appear to be universally applicable. Thus,
our hypothetical physicist reader will be sur-
prised to find that Hubbell’s theory is based

on an assumption that the vast majority of
ecologists believe to be almost universally
false. He assumes that every individual in
every species in a biological community is
identical, and that the total abundance of all
species is fixed. In his favoured version of the
theory, each individual of each species has a
low probability of mutating into a new
species. All changes in distribution and
abundance occur because of purely random
variation in births, deaths, migration and
speciation. This is what makes the theory
‘neutral’.

Hubbell has long championed the idea
that the many tree species in the tropical
forests where he works coexist largely
because they are competitively equivalent.
Random changes in abundance occur slowly
enough for speciation events to have replaced
the rare, random extinctions. The Unified
Neutral Theory of Biodiversity and Biogeogra-
phy generalizes this idea and derives many
consequences from the assumption that all
individuals are equal.Unfortunately,decades
of experiments studying hundreds of species
pairs have identified no conclusive cases of
competitive equivalence, so one would
expect such an assumption to lead to 
nonsensical consequences.

The surprising thing about Hubbell’s
theory is that it is pretty accurate in its 
predictions of many attributes of ecological
communities — particularly the distribu-
tion of abundances of tree species. On the
other hand, this ability is perhaps not as sur-
prising as it initially appears; the parameters
determining the shape of this distribution
— speciation rate and number of individu-
als in the set of connected communities —
are largely immeasurable. Most of
the fits are achieved by adjusting these para-

meters (or their product) to minimize
the difference between theory and

observation.
There are two main reso-

lutions to the apparent
contradiction of small-
scale experiments and
Hubbell’s global theory:
first, non-neutral theo-
ries would be capable 
of fitting the data at least

equally well; second, the
assumption of equality is

close to correct. But Hubbell
largely ignores the first pos-

sibility. And his arguments for 
the second are not presented until the

final 15 pages of the book, and I at least
found them unconvincing. Graham Bell,
another biologist who has recently analysed
‘neutral’ models, also favours the second
alternative. However, work by Steinar
Engen and collaborators indicates that
alternative models are likely to be equally
capable of fitting observed species-
abundance relationships.
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Biodiversity: Hubbell’s
predictions are
surprisingly accurate
for tree species.
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