
control of the localized cell divisions 
which produce wings, genitalia, and 
other structures. In relation to the de- 
velopment of body form and pattern, 
Wigglesworth also considers substances 
which are not hormones, sensu stricto. 
These are the so-called "tissue hor- 
mones" and "inductors" which are ap- 
parently involved in intercellular com- 
munication but which have thus far 
eluded extraction, not to mention char- 
acterization. 

Although the control of growth and 
metamorphosis comprises the main 
theme of the book, other aspects of 
insect endocrinology are discussed. A 
chapter is devoted to the role of juve- 
nile hormone in the control of sexual 
maturation and ovarian cycles in adult 

insects. Also, there are brief treatments 
of various neurosecretory hormones 
and of pheromones. 

The value of this book to the stu- 
dent is somewhat diminished by the 
choice of cited literature. In order to 
economize on space Wigglesworth re- 
fers the reader to his prior books and 
reviews for citations of most of the 
literature prior to 1964. Thus the pri- 
mary references for even the classic ex- 
periments are inaccessible unless one 
first consults these other works. Despite 
this disadvantage biologists in general 
will profit from a thoughtful reading 
of Insect Hormones. 

JAMES W. TRUMAN 

Society of Fellows, Harvard 
University, Cambridge, Massachusetts 

Molecular Genetics: An Updating 

Molecular Biology of the Gene. J. D. WAT- 

SON. Second edition. Benjamin, New York, 
1970. xxii, 662 pp., ills. Cloth, $17.50; 
paper, $10.95. 

In some ways the appearance of the 
second edition of Molecular Biology of 
the Gene at this time seems sadly 
ironic. The book brilliantly shows that 
the patient application of the scientific 
method can solve major biological 
problems in simple organisms and 
strongly implies that the same experi- 
mental and intellectual techniques will 
lead to complete understanding of 
eukaryotic cells as well. Discoveries in 
this field would, of course, contribute 
enormously to human biology and 
medicine, but on the apparent brink of 
such developments funds for this type 
of science are being severely restricted 
in the name of human welfare. 

In my opinion, in every aspect this 
work is an outstanding success. Indeed, 
the more deeply I inquired into the 
literary mechanisms by which it was 
produced the more impressive the final 
product appeared. 

The original edition appeared in 
1965. The present book is much longer 
(and more expensive) than the first 
edition because of the many new topics 
considered and because of the greater 
elaboration now required to give an 
up-to-date picture of the processes dis- 
cussed in the earlier work. This in- 
crease in detail and scope is a reassur- 

ing indication of the viability of molec- 
ular biology (a subject sometimes 
feared dead) and augurs well for fu- 

ture successes in solving more compli- 
cated problems. 
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As in the original, the author con- 
siders first the historical origins of cell 
biology and genetics, and in the proc- 
ess gives the reader a thorough, though 
much abbreviated, treatment of Men- 
delian genetics as it appeared before 
being revolutionized by the physical 
sciences. The next section takes up 
with beautiful simplicity the physical 
and chemical bases of the major cellular 
biochemical processes. The author dis- 
cusses only those concepts that are re- 
quired for an understanding of biology 
but considers them in enough detail to 
make the subsequent chapters intelligi- 
ble. With this background, the next 
group of chapters presents the central 
issues of contemporary molecular biol- 
ogy: the mechanisms of DNA replica- 
tion and of the expression of genetic 
information. Here we see how chemis- 
try and physics have resolved the bio- 
logical problems set forth in the be- 
ginning of the book. These chapters 
contain masterly presentations of basic 
principles, recent results, and pene- 
trating suggestions as to where to go 
from here. Although sophisticated read- 
ers will be acquainted with much (but 
very likely not all) of the material dis- 
cussed, the breadth and clarity of the 
presentation cannot fail to inspire many 
readers with the beauty of present-day 
biological science. 

The final chapters are devoted to 
more complex topics, including the 
mechanisms of viral replication, certain 
aspects of immunology and develop- 
mental biology, and the current status 
of cancer research. Some of these sub- 
jects are clearly only beginning to be 

developed, but the author's presenta- 
tions show how the knowledge of the 
molecular biology of simpler processes 
can be used to analyze more compli- 
cated problems. As in the preceding 
chapters, both basic ideas and sophis- 
ticated results are presented with the 
same directness. The author also gives 
his opinions on where research in these 
areas should go in the future. His ad- 
vice is frequently (and to my mind, 
very sensibly) to find simple' models 
for complicated processes and to select 
models where genetic techniques have 
been or can be used to analyze the 
process in question. 

Each chapter ends with a concise 
summary, and a glossary of technical 
terms is included. The text (as was the 
original) is beautifully illustrated by 
Keith Roberts, who has either redrawn 
(often with great improvement) origi- 
nal scientific illustrations or invented 
lucid graphic means to illustrate par- 
ticular points. There are also a number 
of striking electron nuicrographs which 
confirm the ancient wisdom that in 
molecular biology, as elsewhere, seeing 
is believing. 

This book accomplishes all the au- 
thor set out to do: it is so simply writ- 
ten that it can be used as an elementary 
biology text, but it is sufficiently wise 
that professional scientists will find it 
very stimulating. Moreover, it is a 
definitive statement of the present 
world view of molecular biology. 

The book is a reminder of the power 
and beauty of a successful intellectual 
endeavor. Perhaps it can serve an im- 
portant function in combating the anti- 
intellectualism that seems to be cur- 
rently popular in academic circles. 

GORDON M. ToMKINS 
Department of Biochemistry and 
Biophysics, University of California 
School of Medicine, San Francisco 

Calculating Wave Functions 

Methods of Molecular Quantum Mechan- 
ics. R. MCWEENY and B. T. SUTCLIFFE. 
Academic Press, New York, 1969. x, 310 
pp. $13.50. Theoretical Chemistry, vol. 2. 

McWeeny and Sutcliffe's aim in their 
monograph is to present a compendium 
of available methods for finding ap- 
proximate electronic wave functions 
for isolated molecules in the Born-Op- 
penheimer approximation. It is intend- 
ed for an advanced graduate level 
course and does require a basic work- 
ing knowledge of quantum mechanics. 
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Except for a short "digression" (chap- 
ter 4, on the nature of the electron dis- 
tribution), the book emphasizes mathe- 
matical methods rather than physical 
concepts, and consequently it loses some 
of its educational value. For the well in- 
itiated, however, it does present a cur- 
rent, well-organized summary of the 
methods and approaches used. 

After a brief but basic introduction 
the problems associated with many- 
electron wave functions, including con- 
figuration interaction and correlation, 
are outlined. On this foundation molec- 
ular orbital and valence bond theories 
are developed with a distinct emphasis 
on density matrix formalism. The mon- 
ograph includes a chapter surveying 
solutions of Schrddinger's equation in 
the presence of magnetic and electric 
fields from a relativistic approach and 
concludes with an unsatisfactory -attempt 
to compare the advantages and disad- 
vantages of a few of the methods devel- 
oped in the main body of the book. 

In such a condensed treatment it is 
difficult to be comprehensive, and in- 
deed the authors readily admit the de- 
ficiency of the book in this respect. As 
a survey the book is good and does an 
excellent job of bridging the chasm that 
developed historically between valence 
bond and molecular orbital theory, 
thereby giving a clear perspective to 
the importance of configuration in- 
teraction. It is not, however, the type 
of book one reads lightly with the ex- 
pectation of gaining much insight into 
the physical implications of quantum 
mechanics; one gains insight only into 
the mathematical formalism that forms 
its basis. In short, the book is written 
for the theorist, not the experimentalist. 

C. B. HARRIS 
Department of Chemistry, 
University of California, 
Berkeley 

Heterogeneous Catalysis 
Catalysis by Nonmetals. Rules for Cata- 
lyst Selection. OLEG V. KRYLOV. Trans- 
lated from the Russian by Michael F. 
Delleo, Jr., George Dembinski, John Hap- 
pel, and Alvin H. Weiss. Academic Press, 
New York, 1970, xii, 284 pp., illus. $14. 
Physical Chemistry, vol. 17. 

Heterogeneous catalysis is an old and 
difficult subject but it is of wide appli- 
cation. Thus the publication of a short 
account of a good half of this huge 
area should be of interest to the chem- 
ist looking for a solid state introduc- 
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tion to the field, the physicist searching 
for a reaction to be catalyzed by an 
interesting solid, and the molecular biol- 
ogist interested in possible enzymatic 
analogies. The translation of this book, 
which was first published in Russian in 
1967, is the result of a cooperative 
effort by four distinguished American 
catalytic scientists. 

In spite of a large number of un- 
'common usages (duplet instead of 
doublet, for example) and the usual 
misspelling of names that have been 
transliterated twice (Pirson instead of 
Pearson, for example), the book is a 
readable introduction to the more theo- 
retical aspects of heterogeneous catal- 
ysis by nonmetals. In fact, it is a guided 
tour of almost 700 references. If this 
were a guide to restaurants, it would 
resemble more a listing in the yellow 
pages of the telephone directory than a 
red Michelin guide. But maybe this is 
just a reflection of the author's stark 
realism: if he had been very critical, 
maybe he would never have written the 
book. 

And that would have been a real 
loss because of the wealth of informa- 
tion, intuition, and data on catalysis 
viewed from the side of the solid. The 
survey of solid state properties from 
color to band gap in the first half of the 
book and the description of reactions 
from hydrogen-deuterium exchange to 
Ziegler-Natta polymerization is cover- 
ing a large body of respectable, if 
inconclusive, research that cannot be 
ignored by anyone entering the field 
with the illusions of a neophyte. In fact, 
the book should be required reading 
for any mature scientist who looks at 
catalysis as a means to solve some of 
our environmental problems. 

But this is not a book for the begin- 
ning student, who will be utterly lost 
by formulas without proof, concepts 
without proper introductions, and a 
very difficult logic that is best summar- 
ized by this paragraph (p. 63): "Never- 
theless, in the overwhelming majority 
of recent works, the two-spiked dia- 
gram for change of catalytic activity 
of metal oxides of the fourth period in 
oxidation-reduction reactions is verified. 
The non-occurrence of this relationship 
in a given concrete case does not justify 
consideration of arguments against the 
expedience of applying crystal field 
theory in catalysis. In each case, it is 
necessary to seek a concrete explana- 
tion of a specific result."> 

I have 'checked this statement in 
the original version I bought two years 
ago in Moscow for 1 ruble and 20 

kopecks. Maybe some words or expres- 
sions could be changed as a matter of 
taste or grammar, but the flavor of the 
original has not been lost. Whether a 
reader likes this flavor or not, he will 
benefit from Krylov's expert review, 
the completeness of which-up to 1964 
-should not be judged by the subject 
index, which is woefully inadequate. 

MICHEL BOUDART 

Stauffer Laboratories of Chemistry 
and Chemical Engineering, 
Stanford, California 
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