
anisms as multiple sex chromosomes 
and sex determination by haploidy, 
mainly in other insects. There is also 
a chapter on sex chromosomes in plants 
which adequately covers this limited 
field. Mittwoch has performed a very 
useful service in assembling this di- 
verse material under one cover, with 
references up to 1966, and her style 
is highly readable. 

Unfortunately, the same excellence 
is not to be found at the beginning 
and end of the book where the factual 
and conceptual framework is offered. 
There are some curious errors. On page 
15 we find, "The nucleic acids are 
themselves composed of large numbers 
of nucleotides, each of which consists 
of four chemical entities: a pentose 
sugar, phosphoric acid, one purine, and 
one pyrimidine base." On page 29, 
". . if one chromosome carries an in- 
version and its partner the normal se- 
quence, pairing fails to take place along 
the length of the inversion and a loop is 
formed." Actually the term "loop" has 
been used for over three decades to 
denote the twist required for pairing, 
not its failure, in a heterozygous in- 
version. On page 34, "Although there is 
no biological definition of the term 
'sex,' the differentiation of male and 
female gametes must be regarded as a 
basic requisite." Thc3e familiar with 
isogamy in many algae and fungi will 
be surprised at this. On page 66, "The 
male and female parts of gynandro- 
morphs in Drosophila are always self- 
determining as regards the expression 
of sex-linked genes." In fact, the sex- 
linked gene vermilion provides a clas- 
sic example of nonautonomy. On page 
223 there is a reference to the "nu- 
cleolar membrane," a nonexistent struc- 
ture. 

The conceptual material includes the 
subjects of sex determination, develop- 
ment, and heterochromatin, admittedly 
some of the most difficult areas of 
modern biology. The author's handling 
of this material is not always insight- 
ful or critical, and at times is contra- 
dictory. For example, on page 215, we 
find, "By assuming that the second X- 
chromosomes of females (and of ab- 
normal males) consists of two parts, 
a major one which becomes inacti- 
vated and a minor one which does not, 
all genetic effects of the X-chromosome 
could be formally explained." The au- 
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"the most striking example" of such 
effects. A formally acceptable explana- 
tion certainly does not provide a strik- 
ing demonstration of its opposite. 

This small volume is an excellent 
sourcebook but cannot be recommended 
for the novice. The high quality of the 
format, printing, and illustrations are 
what we have come to expect of this 
publisher. So unfortunately is the price. 

JAMES L. WALTERS 
Department of Biological Sciences, 
University of California, Santa Barbara 

SPENCER W. BROWN 

Department of Genetics, 
University of California, Berkeley 

Mineralogical Method 

Electron-Diffraction Analysis of Clay 
Mineral Structures. BORIS BORISOVICH 
ZVYAGIN. Translated from the revised 
Russian edition by Simon Lyse. Plenum 
Press, New York, 1967. 380 pp., illus. 
$19.50. 

This book is an important addition 
to the growing literature on clay min- 
eralogy and is the first to deal spe- 
cifically with the application of elec- 
tron-diffraction analysis. The slow de- 
velopment of electron diffraction in this 
field is easily understood; "ring pat- 
terns" contain no more information 
than can be obtained more easily by x- 
ray powder diffraction, and single-crys- 
tal methods are handicapped by prob- 
lems of crystal orientation. Between 
these extremes comes the "oblique tex- 
ture method," which has been used 
quite extensively in the U.S.S.R. but rel- 
atively little elsewhere. The book pro- 
vides a good introduction to this meth- 
od of analysis and contains numerous 
examples of texture diagrams; though 
not reproduced as plates, these dia- 
grams are reasonably good. Clay min- 
eralogists are likely to read the book 
backwards, starting with the final sec- 
tion, which summarizes a great deal of 
structural data accumulated by Zvya- 
gin and his colleagues. It is claimed 
that kaolinites exist in well-ordered tri- 
clinic and monoclinic forms and that 
various kinds of disorder produce in- 
termediate situations called "triclino- 
monoclinic." Robinson and I in 1945 
struggled with pseudo-monoclinic forms 
of kaolinite by x-ray powder methods, 
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cluded much progress. Zvyagin et al. 
appear to have a better tool, but 
whether all their conclusions are cor- 
rect will be appreciated better when 
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the method has been more widely ap- 
plied and independent analyses made. 
Their conclusions regarding halloysites 
are revolutionary. Halloysites are not 
poorly organized kaolinites, but have a 
structure of their own approaching a 
two-layer monoclinic arrangement. Al- 
though there has for some time been 
evidence pointing in this direction, the 
concept of halloysites having a pris- 
matic structure is difficult to accept 
as a general description. As regards 
chrysotiles, Zvyagin discusses in con- 
siderable detail diffraction by rolled and 
cylindrical structures; for other serpen- 
tine minerals, he considers that the 
"high information content of the tex- 
ture patterns and the unusual intensity 
distributions open up a real possibility 
of determining not only individual struc- 
ture types . . . but also their combina- 
tions." Table 64, pages 305-16, "A 
structural and mineralogical classifica- 
tion of clay minerals and related struc- 
tures investigated by electron diffrac- 
tion," contains a wealth of data on the 
materials studied by Zvyagin and goes 
far beyond what can be found in any 
other text. 

Enough has been said to show 
that this book presents many new 
points of view to clay mineralogists 
and to electron diffractionists. The 
translation reads smoothly and seems 
to be very good. The book is pleasant 
to handle and read, but the subject 
is not an easy one; probably most read- 
ers will need considerable activation 
energy in order to study the finer de- 
tails. 

G. W. BRINDLEY 
Materials Research Laboratory and 
Department of Geochemistry and 
Mineralogy, Pennsylvania State 
University, University Park 

Water Transport Phenomena 
Movement of Water in Plants. G. E. 
BRIGGS. Davis, Philadelphia, 1967. 154 pp. 
$6.50. 

This book provides, in concise form 
and easy-to-follow style, a particular- 
ly good account of water-transport phe- 
nomena in plants. It begins with a 
chapter on the escaping tendency of 
water. The chapter includes an intro- 
ductory section on chemical thermo- 
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which deals with the effect of osmotic 
pressure, solute concentration, and gra- 
vitational-force fields on the escaping 
tendency. The chapter concludes with 
a discussion of surface free energy 
which considers force fields generally, 
and the special cases of capillaries and 
the tensile strength of water. The sec- 
ond chapter deals first with general 
principles of water and solute transport 
and then with phenomena involving in- 
terdiffusion, discrimination between wa- 
ter and solute, and movement of water 
vapor. Special consideration is given to 
water movement, as related to pressure 
differences, across systems such as 
simple membranes and to the prob- 
lems of composite porous membranes 
and liquid membranes. The influence 
of electrical potential gradients and 
temperature gradients is also consid- 
ered. The remaining chapters deal with 
movement into, within, and out of the 
plant. Consideration is given first to 
intercellular water movement, extracel- 
lular movement, and movement within 
tissues. Water movement into the root, 
from leaf to air, and through the soil- 

plant-atmosphere system is then dis- 
cussed. 

Although the book is short, it con- 
tains many valuable ideas and much 

important information. The approach 
is that of the physical chemist and bio- 

physicist, but the treatment is such that 
it should be readily understood by the 

physiologist or ecologist interested in 

water-transport phenomena. I regard it 
as an important and very useful addi- 
tion to the literature. 

R. 0. SLATYER 

Division of Land Research, 
Commonwealth Scientific and 
Industrial Research Organisation, 
Canberra, Australia 

Routes to the Organelle 

Enyzme Cytology. D. B. ROODYN, Ed. 
Academic Press, New York, 1967. 607 pp., 
illus. $25. 

For many years cytologists have 

trudged down pathways into the fertile 

valley of the cell organelles. Now- 
adays, investigators, mainly bio- 

chemists, traverse a superhighway into 
the same valley and, while the two 
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depends on the position of the ob- 
server and his lingo. Although it is 

positively ecumenical for a morpholo- 
gist to refer to NADH2 cytochrome 
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c reductase and a biochemist to unit 
membranes, sometimes they don't speak 
the language so good. 

What comes out for this reader is a 
sense of ambivalence in this multi- 
authored book, which includes the fol- 
lowing chapters: General Principles; 
The Nucleus; The Mitochondrion; The 

Chloroplast; Lysosomes, Phagosomes, 
and Related Particles; Membrane Sys- 
tems; Ribosomal Enzymes; and The 
Soluble Phase of the Cell (which does 
not have a cytological counterpart). 
Many aspects of most chapters are well 

put together. As reviews the chapters 
are relatively up-to-date and worth- 
while collections of integrated informa- 
tion for interested graduate students 
and for scientific workers whose com- 
mitmrent is peripheral to the field cov- 
ered by each of the individual chap- 
ters. However, I found parts of some 

chapters within my ken somewhat 
biased, even incorrect, and repetitious 
of what has been recently, and better, 
said elsewhere. As a collection of infor- 
mation concerning enzymology and 

cytology, the papers appear to slight 
one or the other of these disciplines, 
most often the cytological one, and 
the inclusion of several electron micro- 

graphs doesn't correct the deficiency. 
Although some chapters include sig- 
nificant advances made by cytochemi- 
cal staining techniques, others ignore 
this area. 

The notion of bringing together in- 
formation from electron microscopy 
and from studies on fractions isolated 
from cell homogenates is good. Too 
often, however, the information avail- 
able to the reviewer comes from one 
field or the other, and it is our (the 
workers') fault that an adequate "hy- 
brid" (De Duve) state is lacking in 
some of the information presented. For 
the moment in this young field, we're 
stuck with the fact that for years some 

morphologists have described structure 
and speculated on function; recently, 
some biochemists show some preoc- 
cupation with the reverse. As a result, 
a large part of this book would have 
been better named "Cytological En- 

zymology." 
Thus, I found this volume partly 

well done, informative but quixotic be- 
cause sometimes it creaks like rusty 
armor when facing information situa- 
tions that are less definitive and more 
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What comes out for this reader is a 
sense of ambivalence in this multi- 
authored book, which includes the fol- 
lowing chapters: General Principles; 
The Nucleus; The Mitochondrion; The 

Chloroplast; Lysosomes, Phagosomes, 
and Related Particles; Membrane Sys- 
tems; Ribosomal Enzymes; and The 
Soluble Phase of the Cell (which does 
not have a cytological counterpart). 
Many aspects of most chapters are well 

put together. As reviews the chapters 
are relatively up-to-date and worth- 
while collections of integrated informa- 
tion for interested graduate students 
and for scientific workers whose com- 
mitmrent is peripheral to the field cov- 
ered by each of the individual chap- 
ters. However, I found parts of some 

chapters within my ken somewhat 
biased, even incorrect, and repetitious 
of what has been recently, and better, 
said elsewhere. As a collection of infor- 
mation concerning enzymology and 

cytology, the papers appear to slight 
one or the other of these disciplines, 
most often the cytological one, and 
the inclusion of several electron micro- 

graphs doesn't correct the deficiency. 
Although some chapters include sig- 
nificant advances made by cytochemi- 
cal staining techniques, others ignore 
this area. 

The notion of bringing together in- 
formation from electron microscopy 
and from studies on fractions isolated 
from cell homogenates is good. Too 
often, however, the information avail- 
able to the reviewer comes from one 
field or the other, and it is our (the 
workers') fault that an adequate "hy- 
brid" (De Duve) state is lacking in 
some of the information presented. For 
the moment in this young field, we're 
stuck with the fact that for years some 

morphologists have described structure 
and speculated on function; recently, 
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crossroads through other peepholes, and 
I wonder how many views of the cross- 
roads have already been recorded by 
the same publisher. From another view- 
point, the purpose of "sweeping yon 
clouds from the sky" by combining in- 
formation of cytology and enzymology 
is a good one. However, our students 
who are being trained to think and 
do in both disciplines may adopt an 
attitude, concerning parts of this vol- 
ume, more like that of Sancho Panza. 

RUSSELL J. BARRNETT 

Department of Anatomy, 
Yale University School of Medicine, 
New Haven, Connecticut 

The Space Agency as Manager 
An Administrative History of NASA, 
1958-1963. ROBERT L. ROSHOLT. National 
Aeronautics and Space Administration, 
Washington, D.C., 1966. 399 pp., illus. 
Available from the Government Printing 
Office, $4. 

Our space program has had adminis- 
trative problems unprecedented in kind 
and magnitude. NASA administrators 
have had to innovate in solving such 
problems as the coordination of the 
production schedules of thousands of 
industrial contractors and the alloca- 
tion of enormous public resources with- 
in NASA and among the competing 
contractors. Other problems have in- 
cluded the creation of an institutional 
framework within which engineers and 
scientists would flourish, the mainte- 
nance of constructive relations with the 

Department of Defense, and inspiring 
the confidence of Congress and the 

public. NASA, since 1958, has been 
on the frontier of administering big 
technology within a complicated context 
of public financing and private enter- 
prise. 

Passage of the National Aeronautics 
and Space Act of 1958 provided the 
framework for future administration. 
The Space Act was the entrepreneurial 
decision that determined that the na- 
tion's space program would be under 
the jurisdiction of several agencies, 
with NASA responsible for civilian ac- 
tivities and the Department of Defense 
for military. It also established that 
"over-all policy direction" would come 
from a council chaired by the Presi- 
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dent (later by the Vice President), and 
that "Congressional oversight" would 
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