
essential for the approach and initial 
union of the gametes, evidence for a 
direct role of these substances in the 
primary activation reaction is wanting. 

The two chapters that follow deal with 
fertilization in mammals. C. R. Austin 
and M. W. H. Bishop analyze the highly 
specialized internal environment in which 
fertilization takes place. Many integrated 
processes and reactions ensure the meet- 
ing of the gametes in appropriate numer- 
ical relations and at the optimal phase 
of their life-cycle. However, different 
species of mammals exhibit wide varia- 
tions in the details of these mechanisms. 
M. C. Chang deals with the physiologi- 
cal changes at sperm penetration, activa- 
tion, and syngamy and points out the 
great gaps in our knowledge of these 
processes and of the physiology of the 
Fallopian tube, the corona radiata, the 
zona pellucida, and the vitelline mem- 
brane. Results obtained with marine eggs 
may not be applied to mammalian fer- 
tilization at present. 

A. L. and L. H. Colwin contribute a 
lucid summary of their researches on the 
importance of the acrosome filament in 
the initial contact between sperm and 
egg in echinoderms, molluscs, annelids, 
and enteropneusts. In spite of these im- 
portant discoveries, the mechanism of the 
subsequent movement of the sperm into 
the egg is still not known. A brief section 
on changes in proteins of the sea urchin 
egg following fertilization, by A. Mon- 
roy, is followed by an excellent review 
of nucleocytoplasmic relations in early 
insect development, by R. C. von Borstel, 
where the destruction of three of the 
four nuclei resulting from meiosis in the 
egg, and the inhibition of the accessory 
sperms, offer special and intriguing 
problems. The occurrence of photore- 
activation of ultraviolet radiation dam- 
age following irradiation of the nucleus, 
and the absence of such photoreactivation 
when the egg cytoplasm is irradiated, 
may make it possible to distinguish be- 
tween action of the nucleus and action 
of the cytoplasm in the causation of an 
embryonic event. 

H. E. Lehman summarizes the evi- 
dence for nuclear differentiation during 
development, particularly the results ob- 
tained with nuclear transplantation in 
amphibian eggs, and concludes that pro- 
gressive nuclear differentiation, presum- 
ably imposed upon the nucleus by the 
cytoplasm surrounding it, must be ad- 
mitted at least as a possibility. 

In the section entitled "Morphogenesis 
and metabolism of gastrula-arrested em- 
bryos in the hybrid Rana ipipens x Rana 
sylvatica," J. R. Gregg describes the 
peculiar biochemical features of hybrid 
embryos, one' of which is the lowered 
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opment or is itself a parallel effect of 
the hybrid constitution of the embryo. 

J. R. Shaver discusses the possible role 
of cytoplasmic particles, particularly of 
mitochondria, in differentiation. He is 
critical of attempts to explain differen- 
tiation on the basis of ordered distribu- 
tion patterns of mitochondria, whose ex- 
istence has not been demonstrated be- 
yond doubt. 

Under the uninforrrative title of 
"Early determination in development 
under normal and experimental condi- 
tions," S. Ranzi presents evidence that, 
in the sea urchin egg, fertilization acti- 
vates certain enzyme systems at the ani- 
mal pole and that the resulting metabo- 
lites lead to development of this area in 
the animal direction. 

G. Reverberi presents an admirable 
summary of the role of some enzymes in 
the development of ascidians and other 
animals, studied by means of cytochemi- 
cal methods and specific inhibitors. He 
concludes that there is "reasonable prob- 
ability" that some enzymes play a role 
in morphogenesis of "mosaic" eggs, while 
the evidence for "regulative" eggs is less 
convincing. 

The volume concludes with a chapter 
on "Immunological studies of early de- 
velopment," by A. Tyler, in which the 
author reviews recent studies on the de- 
tection in the embryo of specific antigens 
to adult tissues, on the development of 
antibody-forming capacity, and on the 
effects of antibodies on development. He 
relates the results to his well-known auto- 
antibody concept. 

The book as a whole contains a 
wealth of facts and hypotheses on vari- 
ous important aspects of the beginnings 
of development, which the reader is left 
free to evaluate and coordinate. I could 
not avoid having the strong impression 
that, at this time, it is still impossible to 
prove the causation of any process of dif- 
ferentiation by biochemical events, and 
that no new avenues of approach have 
opened up which would lead to crucial 
evidence in the near future. 

G. FANKHAUSER 

Department of Biology, 
Princeton University 

Electron Impact Phenomena. And the 
properties of gaseous ions. G. H. Field 
and J. L. Franklin. Academic Press, 
New York, 1957. ix+ 349 pp. Illus. 
$8.50. 

Important to physical chemists and 
chemical engineers is the identification 
of molecules and molecular fragments 
that follo reactions with catalitic agents, 
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disposal of the physicist and the chemist 
for making identifications, and yet the 
results may not always be unambiguous. 
It is one of the purposes of this book to 
discuss, in a critical manner, experiments 
and experimental techniques that yield 
data on electron impact phenomena that 
may help in the interpretation of re- 
search investigations of interest to phys- 
ical chemists in general and physical or- 
ganic chemists in particular. 

The organization of the book follows 
a logical procedure. First the apparatus 
and methods are discussed. Then there 
is a brief discussion of theory, followed 
by an extensive treatment under the head- 
ing "Energetic considerations." These 
sections constitute approximately one- 
half of the book and are written in a 
manner that I consider very effective. 
Even though there is a minimum of 
equations and technical description, the 
subjects discussed are presented concisely 
and critically. Over 500 references to 
original researches are given, and the 
organization of these alphabetically by 
author at the end of the book is to be 
commended. The fact that there is a 
good "name index" and "subject index" 
permits the reader not only to use the 
book as an effective reference source but 
also to locate the sections containing crit- 
ical evaluation. 

Not only will the reader find interest- 
ing text; the book contains a vast com- 
pilation of numerical data in tabular 
form, such as critical potentials appli- 
cable to many molecules, organic and 
inorganic. Associated with these data are 
excellent references, so that the user can 
evaluate for himself the experimental de- 
tails on the basis of which the numerical 
values- were determined. 

This book will serve as an excellent 
reference book, useful to both physicists 
and chemists, and represents an impor- 
tant contribution to the literature. 

WAYNE B. NOTTINGHAM 
Research Laboratory of Electronics, 
Massachusetts Institute of Technology 

Behavioral Goals of General Education 
in High School. Will French and asso- 
ciates. Russell Sage Foundation, New 
York, 1957. 247 pp. $4. 

The Russell Sage Foundation, The 
National Association of Secondary 
School Principals, and the Educational 
Testing Service, feeling that all learning 
is evidenced by changes in reactions, 
have jointly sponsored a volume on be- 
havioral goals for general education in 
high schools and have organized these 
under three "maturity goals" and four 
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first two parts of the book discuss the 
following topics: first, the history, pur- 
poses, nature, evidence, and scope of 
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