
book, but a consequence of the fact that 
the bulk of experimentalists in recent 
years have chosen to study the chick 
limb. Nevertheless, I find the authors' 
opinions about the drawbacks of work- 
ing with amphibian embryos curious. 
They think it is a disadvantage that am- 
phibians regulate for limb parts that are 
removed, since this obscures the effects 
of the absence of the parts. Quite to the 
contrary, it can be argued that in order to 
elucidate the control of patterning and 
the nature of positional information in 
limbs it is necessary to look at forms that 
regulate for tissue removal and rear- 
rangement and rather dangerous to ex- 
trapolate from data obtained from forms 
that do not. 

By and large the authors do a good job 
of presenting the known facts about limb 
development as well as the results of 
experiments. Although it makes the 
book less tidy, in most instances they 
wisely refrain from presenting an overall 
interpretation of their own. The limited 
attempt they make at the end of the book 
to develop some general principles is not 
particularly successful, and their closing 
statements about the possible role of 
compartments (analogous to those dem- 
onstrated in insects) in vertebrate limbs 
do not add anything and are in fact 
misleading. The chapter on limb regener- 
ation presents a reasonable if brief sum- 
mary of what is known, although it over- 
looks some important work, most nota- 
bly that of Tassava and his colleagues on 
the relationship of injury, epidermis, and 
nerves to blastemal cell cycles. 

The least satisfactory part of the book 
is the chapter on pattern in the limb. This 
is unfortunate, since this is a subject of 
growing interest in limb development, 
and it is also the one that causes the most 
confusion to those outside the immediate 
discipline. The chapter does not work 
well because the formula that is success- 
ful for the rest of the book, an almost 
neutral reporting of facts, is not success- 
ful in dealing with a subject about which 
there are contradictory and partially 
overlapping ideas and because the au- 
thors fail to distinguish clearly between 
morphogenesis and pattern formation. 
Morphogenesis is generally considered 
to be distinct from pattern formation, in 
fact to be an expression or an interpreta- 
tion of it, in much the same way in which 
cellular differentiation is not pattern for- 
mation but a consequence of it. 

The treatment of limb evolution and 
adaptive radiation side by side with limb 
development is the strongest feature of 
the book. The opening page of the book 
pays homage to Darwin's appreciation 
for the fascinating ways in which limb 

structure has been modified during evo- 
lution. It is probably variety in limb 
structure more than in any other struc- 
ture that has enabled the vertebrates to 
diversify into so many different habitats. 
The book does an excellent and appro- 
priately cautious job of tracing the ances- 
try of the vertebrate limb and its various 
modified forms. Of more than historical 
interest is the authors' contention that 
some of our views of limb development 
have been subtly influenced by long- 
discarded notions of ontogeny recapitu- 
lating phylogeny. One could wish that 
the authors had explored the lingering 
but vaguely defined notion that urodeles 
are somehow a separate tetrapod line. 
This possibility is mentioned several 
times in the book, and it is high time that 
the strengths and weaknesses of this 
view were brought out and evaluated. 

Overall the book is very readable, and 
it has some amusing imagery, such as a 
description of Pteranodon as having "all 
the easy grace of a partially furled um- 
brella." It will be valuable to students 
and researchers in the fields of limb 
development and evolution. And maybe 
as a result of the ideas in these two fields 
being juxtaposed in a book primarily 
about limb development the long-recog- 
nized parallel between ontogeny and 
phylogeny, which over the last hundred 
years has been used in various ways to 
bolster evolutionary theory, can now be 
viewed from a different angle. Maybe 
this book will stimulate developmental 
biologists to take from phylogeny what 
they need to understand ontogeny. 

SUSAN V .  BRYANT 
Department of'  Developmental and Cell 
Biology. University o f  California, 
Irvine 9271 7 

Rodents and Evolution 
- -  - -- -- -- 

Les Rongeurs et I'Evolution. J .  CHALINE and 
P. MEIN. Dom, Palls, 1979 xii, 236 pp , illus 
Paper, 118 F. 

Traditionally in the study of nonhu- 
man fossil vertebrates the spotlight has 
been on large or unusual taxa or new 
evidence bearing on the origin of some 
group. When an example of an evolu- 
tionary trend in fossil mammals has been 
selected for a textbook, it has almost 
invariably been that of the horse (and 
still is: see Evolution of the Earth by R. 
H .  Dott, Jr., and R. L. Batten, third 
edition, McCraw-Hill, 1981). But in po- 
tential for supplying data about the pat- 
terns and processes of evolution in the 
geologic record it is becoming increas- 

ingly clear that fossil rodents have much 
more to offer. The numbers of living 
individuals and species are said to ex- 
ceed those of all other orders of mam- 
mals taken together. Though earlier col- 
lections gave little indication that such 
diversity would ever be found in the 
geologic record. more meticulous sur- 
face coverage and employment of hy- 
draulic screening operations are gradual- 
ly resulting in larger statistical samples 
of small mammal populations than have 
been attained for large forms. For much 
of the Cenozoic, rodents are forming the 
bulk of these assemblages. 

The authors of this fascinating book 
about the evolution of rodents have been 
important contributors to rodent paleon- 
tology in Europe. Their book is a careful- 
ly integrated and in part tutorial work 
that starts with a discussion of the cir- 
cumstances under which rodents be- 
come fossilized and ends with a critique 
of the present controversy about the 
mode of evolution. Three separate bibli- 
ographies, on methods and taxonomy of 
Recent rodents, evolutionary history of 
the rodents, and modes of speciation, are 
included. A thorough glossary is also 
provided. 

The range of subject matter is surpris- 
ingly wide for a book of this size. In 
addition to the major themes of evolu- 
tionary history and modes of evolution, 
the book includes shorter treatments of 
such topics as concepts of the species, 
the diversity of adaptations in rodents, 
and biometric techniques. The structures 
that have played important roles in the 
study of the relationships and evolution 
of rodents are carefully explained and 
illustrated. The role of chromosome evo- 
lution, a matter rarely treated in the 
paleontologic literature, is given special 
attention. The abundant evidence of evo- 
lution in the rodents, especially the 
voles, from the Pleistocene makes possi- 
ble the integration of karyotypic or bio- 
chemical with dental data in interpreting 
speciation and changing geographic dis- 
tributions. 

The longest chapter describes the ma- 
jor events in the evolutionary history of 
the higher taxa, usually down to super- 
family but sometimes to family or even 
genus. The origins and phyletic relation- 
ships, characteristic features, and mor- 
phologic evolution are briefly but clearly 
outlined. Illustrations of skeletal struc- 
tures, especially the critical dental pat- 
terns, as well as sketches of Recent 
representatives, are abundantly sup- 
plied. The treatment of groups is uneven, 
with greatest emphasis placed upon 
those with important European records, 
but bias is inevitable owing to the magni- 
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tude and complexity of the potential sub- 
ject matter. An enclosed time-strati- 
graphic chart shows the European mam- 
mal ages, which, unlike the biostrati- 
graphic framework for any other part of 
the world, are documented through 
much of the Tertiary by rodent zones. A 
discussion of the still debated origin of 
the South American rodents presents 
recent data and arguments, and the sig- 
nificance of Li Chuan-kuei's important 
evidence bearing on the origin of the 
Rodentia, a long-standing puzzle, is re- 
viewed. 

An overall objective of the book, cul- 
minating in the final chapters, is apprais- 
al of the modes of evolutionary change. 
The authors summarize chronologic suc- 
cessions of rodent s~ec ies  that have been 
described here and there in recent years 
by a number of authors (Chaline, A. J. 
Van de Weerd, J. J. Jaeger, M. Vianey- 
Liaud, J. M. Rensberger). These lin- 
eages exhibit successions of dental modi- 
fications with transitions frequently 
small enough to indicate a continuum of 
populations yet with endpoints different 
enough to signify distinct species or ge- 
nera. The levels of difference in some 
parts of these lineages are comparable to 
differences between subspecies of living 
rodents; in some transitions there is little 
or no change, in others clearly directed 
change. In certain Pleistocene forms 
with modern survivors, such differences 
may be directly compared with magni- 
tudes of variation in biologic species and 
subspecies and interpreted in conso- 
nance with karyotypic data. Vianey- 
Liaud's late Eocene to late Oligocene 
succession of 1 I assemblages of the the- 
ridomyid Issiodoromys has seven transi- 
tions involving varying rates of size in- 
crease believed to be linked with climatic 
changes. I was somewhat disappointed 
that Chaline and Mein generally leave to 
the reader the task of extracting from the 
original studies the details of the tempo- 
rospatial distributions of the fossils dis- 
cussed. Although I understand the econ- 
omy of this decision, readers wanting to 
evaluate many of these examples will be 
unable to do so. 

The authors view equilibrating ana- 
genesis, that is, the acquisition of small 
increments of change that adapts the 
species to varying environments or new 
situations, as the dominant mode of evo- 
lution. It is this mode, they suggest, that 
is also responsible for the rapid diver- 
gence of new species following cladogen- 
esis (speciation). They describe a num- 
ber of examples of cladogenesis in Pleis- 
tocene rodents and observe in almost 
every case the influence of geographic 
separation. They also point to the inter- 
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Augmentin. Clavulanate-Potentiated Amoxycillin. 
climatic change. Proceedings of a symposium, July 1980. G. N.  

The record of rodent evolution is inter- 
preted to be "complex cladogenesis, 
with differential anagenesis." With its 
stress on the role of anagenesis, this 
interpretation clashes with that of N. 
Eldredge, S. J. Gould, and S. M. Stan- 
ley, who interpret the sudden geologic 
appearances of many new species as 
representing genuinely sudden biologic 
events that punctuate long periods of 
stability. Chaline and Mein conclude that 
one's interpretation is largely deter- 
mined by one's choice of examples, that 
those taken from studies embodying a 
typological concept of the species and 
not utilizing a stratigraphic scale many 
times finer than the scale of events that 
are to be resolved will invariably lead to 
a punctuated model. Regardless of what 
the outcome of this controversy may be, 
it has promoted a new vigor among pale- 
ontologists and an increased attention to 
the finer details of the fossil record. 

This book is partly a response to this 
stimulus, but, even more important, it 
represents the overdue introduction of 
fossil rodents as a significant tool for the 
analysis of evolutionary events. It is 
written to a wide audience of life scien- 
tists. G. G. Simpson once commented on 
the inherent difficulty of studying and 
interpreting fossil rodents, with the de- 
mand for special knowledge and tech- 
niques. Les Rongeurs et /'Evolution 
seems to transcend many of these diffi- 
culties, and I strongly recommend it. 

JOHN M. RENSBERGER 
Department of Geological Sciences, 
University of Washington, 
Seattle 981 95 
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