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Animal Evolution: Interrelationships 
of the Living Phyla. By Claus Nielsen. 
Oxford University Press: 1995. Pp. 467. 
£55, $95(hbk);£25, $49(pbk). 

WHAT is it about metazoan studies that 
paralyses initiative and reduces the student 
to stunned inertia? Libbie Hyman's mas­
terly series The Inverlebrates finally ground 
to a halt in its sixth volume with her vale­
dictory remark: "What with advanced age 
(78) and concomitant loss of strength and 
energy, it has become a physical impossi­
bility for me to continue". Check some of 
the recent massive textbooks on animal 
biology; it cannot be long before the US 
obsession with litigation warns would-be 
readers against "hernia and sudden rup­
ture". Here in contrast is a book that aims 
to encompass this vast field in a manage­
able style. How well has it succeeded? 

Its strengths are a clear and engaging 
style exemplified by a series of superbly 
concise descriptions of the phyla, 31 of 
which are recognized. These are comple­
mented by excellent illustrations, albeit the 
minimum necessary. The volume belongs 
on every biologist's bookshelf. Its low price 
means that generous individuals can 
donate a copy to their colleagues in molec­
ular biology for whom a slightly wider 
acquaintance with whole-organism zool­
ogy might be salutary. 

But will this book prove to be the ban­
ner in the much needed renaissance of the 
study of metazoans and their phylogeny? 
Here reservations begin to emerge. The 
book is underpinned by two main pre­
cepts: the cladistic approach and the fun­
damental importance of embryology and 
larval development for our understanding 
of Metazoa. It remains, nevertheless, a 
curious fact that it is extraordinarily diffi­
cult to decide which characters are phylo­
genetically informative rather than 
convergently acquired, presumably 
because of similar adaptive constraints. 
Writing of one larval structure found in 
several phyla, Nielsen opines that: "To me 
it appears very improbable that the highly 
characteristic ciliary bands ... should have 
developed convergently". But why not? 
Further on in the book we read that anoth­
er character (gap junctions) "must be 
regarded as a remarkable example of con­
vergent molecular evolution". Such decla­
rations, however intelligent, are really acts 
of faith (the few theologians who read 
Nature may permit themselves a wry 
smile). Here a very interesting opportunity 
seems to have been missed, because this 
book is a gold mine for examples of evolu­
tionary convergence. A striking example is 
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the tri-radiate pharynx. In this case func­
tional constraints are probably the overrid­
ing factor. The point to make, however, is 
that there are limits to design, and one way 
in which metazoan studies may progress is 
by an explicit exploration of this field. 

The most glaring omission is the evi­
dence from molecular biology. Nielsen 
simply states that he wishes to use mor­
phological data alone. This is his privilege, 
but he does no service either to the next 
generation of investigators or to the 
important contributions that molecular 
data are now making to metazoan phy­
logeny. It should be self-evident that sci­
ence flourishes in a state of tension: the 
nagging doubt that the bits are still not 
falling into place. For example, in terms of 
metazoan relationships, there is a clear 
dichotomy between placing the lopho­
phorates in the deuterostomes, the ortho­
dox line that Nielsen follows, and the 
molecular ( and palaeontological) data that 
regard them as mainstream protostomes. 
Somebody has got to be wrong. Nor need 
there be endless divergences in opinion. 
Nielsen's belief "that the tracheates are a 
specialized group of terrestrial crus­
taceans" matches very well the latest views 
from the molecular camp (Nature 376, 
163-167; 1995). But where things really 
begin to unravel is when we consider the 
basic developmental instructions for com­
plex organ systems such as eyes in arthro­
pods or neural tubes and mouths in 
deuterostomes. Nielsen wrestles with what 
features in phyla are genuinely homolo­
gous, but the story emerging from molecu­
lar biology is that what may look very 
different in anatomical terms can be 
founded on a basically identical genetic 
architecture. 

Eyebrows will be raised elsewhere, but 
we should not automatically rush to con­
demn. Thus Nielsen continues to ally the 
ectoprocts and entoprocts. This idea has 
won few adherents, but supposing the 
molecular sequences reveal a close rela­
tionship? Could somebody oblige? Coura­
geously, Nielsen locates the ctenophores 
close to the deuterostomes. Every text­
book I can think of places them about as 
far away as it is possible to go, near the 
cnidarians. Such molecular data as there 
are support the latter alternative, but 
ctenophores remain very puzzling. 

These comments should not detract 
from what is an excellent book. The men 
in suits will no doubt be offended by 
Nielsen's forthright style. I am not sure I 
would care for my life's work to be dis­
missed as "mere fantasy", as he effectively 
does of one worker, but it is only by invigo­
ration, argument and enthusiasm that the 
real problems in understanding the meta­
zoans will be confronted. D 
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Children's Books 
Nature plans to publish on 16 November a 
supplement in which children·s books will 
be reviewed. The supplement will cover 
science books and software for children of 
all age groups. 

Publishers are invited to send suitable 
material for consideration, taking note of 
the following criteria: 

• Only books and software issued in 1995 
will be considered; 

• Books and software dealing with any 
aspect of science, technology, medicine or 
natural history are eligible (including 
encyclopaedias, dictionaries and games), 
although those specifically tailored to 
mainstream school curricula are excluded; 

• The main language used must be 
English; 

• If possible, cross-platform software 
(both Macintosh and PC) should be 
provided. 

Deadline for submission is 22 September. 

Publications for review should be sent, 
together with details of price and 
availability, to Peter Tallack, Book Review 
Editor, Nature, 4 Crinan Street, London Ni 
9XW, UK (tel: +44 (0)171843 4567; fax: 
+44 (0)171 843 4596/7; e-mail: 
p.tallack@nature.com). 

New in paperback 
Exploring Evolutionary Biology: Readings 
from American Scientist edited by 
Montgomery Slatklin. W. H. Freeman, 
£18.95. A cast of eminent contributors 
tackle such topics as "Who killed the 
dinosaurs?" (William Glenn), "Fisher's 
microscope, or the gradualist's 
dilemma"(Keith Stewart Thomson), 
"Evolution and the triumph of homology, or 
why history matters" (Stephen Jay Gould), 
"Untangling the evolution of the web" 
(William A. Shear), "Female choice in 
mating" (Meridith F. Small), "Naked mole 
rats" (Rodney L. Honeycutt) and "The 
evolution of primate behaviour" (Alison 
Jolly). 

A Primer of Ecology by Nicholas J. Gotelli. 
W. H. Freeman, £13.95. A clear and 
concise supplementary text for 
introductory courses. 

Meanings of Sex Differences in the 
Middle Ages: Medicine, Science, and 
Culture by Joan Cadden. Cambridge 
University Press, £14.95, $18.95. A 
scholarly enquiry into how biological 
notions about reproduction and sexual 
impulses and experiences intersected with 
ideas about the social roles of men and 
women, the purpose of marriage, the road 
to salvation and so on. 

Time, Space and Things by B. K. Ridley 
(3rd edn). Canto (Cambridge University 
Press), £5.95. Sets out to survey in 
simple, non-mathematical terms what 
physics has to say about the fundamental 
structure of the Universe. Now updated 
to cover strings, imaginary time and 
chaos. Provides a lucid introduction 
for nonspecialists while offering a 
fresh perspective to students of 
physics. 
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