
Japanese communications about as fast 
as the Japanese themselves could. Al- 
though circumstances made it impossi- 
ble to prevent or even attenuate the 
raid on Pearl Harbor, communications 
intelligence played a major role through- 
out the Pacific war. Admiral Chester 
Nimitz has described the battle of Mid- 
way Island as "essentially a victory of 
intelligence." 

A long chapter is devoted to the 
National Security Agency and the cur- 
rent status of American cryptology. 
Kahn states that his manuscript was 
submitted to the Department of Defense 
before publication. I imagine that many 
people will be surprised at the amount 
of information he has been able to 
amass about this supersecret and hyper- 
sensitive branch of government. Much 
of it undoubtedly comes from the 90- 
minute press conference held in Mos- 
cow by W. H. Martin and B. F. 
Mitchell, NSA employees who defected 
to Russia in 1960. But much informa- 
tion is of a more recent vintage, and 
it is an interesting speculation how he 
came by it. Kahn also discusses the 
morality of cryptanalysis and the need 
for congressional surveillance of even 
the most secret government activities. 

Only within the last 50 years could 
cryptology properly be called a sci- 
ence. The large number of distinguished 
mathematicians, here and abroad, who 
have made significant contributions in 
recent years to cryptology in general 
and cryptanalysis in particular attests 
to the changing nature of the subject. 
With the advent of large computers and 
delicate statistical tests to find hidden 
patterns submerged in a seemingly 
formless sea of cipher text, the need for 
intuition and inspiration has diminished, 
though not completely disappeared. In 
at least one college in the United States 
a course in cryptanalysis has been 
offered within the regular curriculum of 
the mathematics department. 

But in no sense is this book a text. 
The weaknesses and strengths of nu- 
merous cryptological systems (includ- 
ing one that when properly used can- 
not be broken-the so-called one-time 
key) are fully described, and some 
cryptanalytic methods are mentioned 
though only sketchily illustrated. The 
reader who overcomes the temptation 
to skim over the more technical pages 
in favor of the abundant anecdotal ma- 
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ing of the basic laws of cryptography. 
However, it is much more difficult to 
appreciate the subtleties (as either an 
art or a science) of cryptanalysis with- 
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out actually doing some. And the 
author does not provide the reader with 
an opportunity to get his hands dirty. 
He does, however, mention several ele- 
mentary texts on cryptanalysis which 
are currently in print, including at least 
one in English (Helen F. Gaines, Ele- 
mentary Cryptanalysis, 1939, reprinted 
as Cryptanalysis, Dover, 1956). For 
someone whose interest in cryptology is 
of a more passive nature, this book will 
provide many hours of pleasant reading. 

MARTIN H. PEARL 
Department of Mathematics, 
University of Maryland, College Park 

Practical Lore for Biologists 
Methods in Developmental Biology. FRED 
H. WILT and NORMAN K. WESSELLS, Eds. 
Crowell, New York, 1967. xvi + 813 pp., 
illus. $18. 

The Materials and Methods section 
of the ordinary biological paper skims 
over the surface of a vast submerged 
mass of practical knowledge (not to 
mention belief, fashion, ritual, and 
magic) which is transmitted between 
practitioners mainly by apprenticeship, 
demonstration, and conversation. It can 
be troublesome for the outsider to break 
into such a predominantly oral tradi- 
tion, and the publication of this volume 
of the practical lore of developmental 
biology comes at an opportune time. 
So many scientists from outside the 
subject are becoming attracted by its 
outstanding intellectual problems, and 
so many already at work in one of its 
branches are feeling the need to diver- 
sify their techniques. The 51 chapters 
of the Ibook will give them a panorama 
of what can be done, and often in full 
detail exactly how to do it. 

Many years ago 'a worried physicist, 
setting out to revolutionize biology 
(which he soon did), .asked me to join 
his group as resident biologist with the 
anguished cry: "We've just got to have 
someone who can go out and catch the 
frogs." The role accorded the biologist 
lacked adequate dignity, but the prob- 
lem expressed, how to choose, obtain, 
nurture, and prepare suitable living ma- 
terial so that the experiment may actu- 
ally begin, can be formidable to the 
uninitiated. Nearly half the present 
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with systems that are interacting in- 
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tensely ,at the cellular level, and, since 
so much analysis of this remains to be 
done, techniques of isolating and trans- 
posing cells and populations of cells by 
dissociation, culture, or grafting are 
of fundamental importance. A major 
section of the book covers such 
methods. In addition, plant growth 
substances (over a quarter of the book 
is devoted to plants), cell marking, nu- 
clear transplantation, and miniaturized 
surgery have one or more chapters 
each. There are also important articles 
on the solution of the special problems 
posed by small size, by yolkiness, and 
by other peculiarities of embryonic ma- 
terial, when one applies such standard 
procedures as the separation of cell 
organelles from homogenates, chemi- 
cal determinations, or electron micros- 
copy. But it is of course impossible 
to indicate the wealth of topics treated 
systematically or incidentally. The in- 
dex, so important for a work of this 
kind, is efficient, averaging labout 50 
entries per article. 

The editors have drawn from their 
contributors, many of whom are known 
as fastidious technicians, a rich output 
of experience, and they have tied it 
together with a valuable amount of 
cross-referencing between articles. They 
have taken the editorial task seriously. 
The practice of developmental biology 
will for a long time be in their debt. 

MICHAEL ABERCROMBIE 
Department of Zoology, 
University College, London 

Biological Phenomenon 

The Contractile Process. Proceedings of a 
symposium sponsored by the New York 
Heart Association. Little, Brown, Boston, 
1967. xii + 299 pp., illus. $7. Also pub- 
lished as a supplement to the Journal of 
General Physiology, Vol. 50, No. 6, Part 
2, 1967. 

This symposium was organized into 
four sessions dealing in turn with the 
contractile process in macromolecules 
(two papers), the contractile process in 
striated muscle (three papers), compara- 
tive aspects of muscular contraction 
(five papers), and contractile processes 
in nonmuscular systems (three papers). 
The value of the published proceedings 
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The value of the published proceedings 
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The papers fall into two classes: one 
consists of reports of research unpub- 
lished at the time of, but largely pub- 
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