
illuminates the scanty public records of 
the parallel U.S. effort. The book re- 
minds me again of the great difficulty 
OR workers had, in wartime, to pass on 
their findings to other OR groups. Wad- 
dington mentions several studies his 
group had completed-on depth charge 
depth settings and on radar disappear- 
ing contacts, for example-that our 
group in Washington had laboriously to 
redevelop. Vice versa, Waddington's 
book shows no awareness of any of the 
work our group was carrying out which 
would have benefited his group. De- 
tailed comparative study might produce 
a convincing demonstration of the de- 
bilitating effect of overzealous secrecy 
on the waging of a war-or the devel- 
opment of science. 

The book goes into detail on most of 
the technical problems encountered in 
antisubmarine warfare-depth charge 
attacks, radar and visual search, con- 
voying, maintenance, and so on. It re- 
emphasizes the fact, often forgotten 
nowadays, that successful operations re- 
search keeps close to actual happenings 
and does not lose itself in esoteric the- 
ories or computer simulations. 

PHILIP M. MORSE 
Operations Research Center, 
Massachusetts Institute of Technology, 
Cambridge 

Biological Uses of NMR 

Nuclear Magnetic Resonance (N.M.R.) in 
Biochemistry. Applications to Enzyme 
Systems. RAYMOND A. DWEK. Clarendon 
(Oxford University Press), New York, 
1973. xviii, 396 pp., illus. $25.75. Mono- 
graphs on Physical Biochemistry. 

The early chapters of this book pre- 
sent in a pleasantly readable, not ex- 
cessively mathematical, form the basic 
principles of magnetic resonance spec- 
troscopy, with considerable emphasis 
on relaxation phenomena. The effect 
of unpaired spins plays a large role in 
this initial discussion of basic princi- 
ples, as seems reasonable given the 
focus of much of the subsequent mate- 
rial. There is a good, brief presentation 
of interactions that influence the chem- 
ical shift of resonances (particularly 
those of importance in proteins). A 
short chapter is devoted to extrinsic 
shift probes. This basic section com- 
prises about 20 percent of the book. 
The last two chapters deal with some 
examples of the use of quadrupolar 
nuclei and some useful instrumental 
techniques. The large midsections 
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present the application of these tech- 
niques to a number of biochemical 
systems; the discussion is organized 
according to resonance technique used 
rather than biochemical system studied. 

The general principles of nuclear 
magnetic resonance (NMR) are well 
and clearly presented. As the authors 
themselves point out, this book cannot 
serve as a text for beginners, nor in 
general is it sufficiently detailed or 
sophisticated to give the exact theoreti- 
cal recipes one will need to use in 
research. (Probably no book of reason- 
able length could.) 

The application of techniques to bio- 
chemical problems discussed relies 
heavily on the use of nuclei with un- 
paired electrons to influence the NMR 
parameters of nearby, nonparamagnetic 
nuclei. (This is not primarily a book 
on electron spin resonance spectro- 
scopy, though the effects of motion in 
the ESR spectra of spin labels are 
briefly discussed.) These techniques 
allow one to obtain considerable struc- 
tural and dynamic information. The 
particular interests (for example, lyso- 
zyme) of the Oxford group receive 
(not surprisingly) considerable atten- 
tion. Overall, however, this is a good 
presentation of these aspects of NMR 
spectroscopy applied to biological sys- 
tems. 

My major disappointment is that the 
book as a whole does not present a 
truly balanced view of those aspects of 
NMR that have potential for produc- 
tive application to biological problems. 
To me the approach is too much "here 
are some techniques; how can we use 
them in biochemistry?" rather than 
"here are the biological problems; how 
can we solve them?" In many cases I 
find the emphasis misplaced. For exam- 
ple, I think the solution of protein 
structures in solution by extrinsic shift 
probes will tell us relatively little not 
already revealed by the x-ray diffrac- 
tionist. Indeed, complexation of parts 
of the protein with the paramagnetic 
ion may alter the three-dimensional 
structure as much as, if not more than, 
the intermolecular forces of crystalliza- 
tion. Further, I think studies of other 
nuclei hold great promise. Time has 
already proved wrong the judgments 
expressed (p. 153) on the utility of 13C 
as a probe of protein structure and 
function (13C NMR has been produc- 
tively used when this nucleus is incor- 
porated not only in the ligand but also 
specifically, as well as in natural 
abundance, into the protein itself). 31P 
spectroscopy has been usefully applied, 

15N is in the wings, and I shall be sur- 
prised if we do not see important 
utilization of 205T1 as a magnetic reso- 
nance mimic for potassium. In short, 
NMR has much more to offer toward 
the solution of problems of central 
importance to biology than this book 
would indicate. 

Nevertheless, this is a work of con- 
siderable scholarship. And, for its dis- 
cussion of some of the ways of using 
NMR techniques to study some aspects 
of protein structure and function, it 
merits high praise. 

JOHN H. RICHARDS 

Church Laboratory, California 
Institute of Technology, Pasadena 

Note 

Contribution No. 4878 from the Chemical Lab- 
oratories, Division of Chemistry and Chemical 
Engineering, California Institute of Technology, 
Pasadena 91109. 

Lesser Moments in Astronomy 

The Planets. Some Myths and Realities. 
RICHARD BAUM. Haisted (Wiley), New 
York, 1973. 300 pp., illus. $8.95. 

This book by a British amateur 
astronomer has an engaging theme: the 
false starts and dead ends of planetary 
astronomy. Eight episodes are pre- 
sented, most of thetn hinging on flawed 
observations performed before the 
modern era in astronomy. 

Some of them are not very well 
known, such as the naked-eye observa- 
tion in 1921 by the astronomers W. W. 
Campbell and Henry Norris Russell 
and-remarkably enough-Captain Ed- 
die Rickenbacker of a bright point of 
light, not a planet, seen near the setting 
sun on one day only. They were admir- 
ing a sunset from a verandah of Camp- 
bell's house at Lick Observatory. A 
very bright and brief nova outburst, 
or a sungrazing comet on an unusual 
trajectory? No one knows. 

There are also some details of 19th- 
century astronomy which are inad- 
vertently wry, such as the publication 
in the Times (of London, it is true) 
on 14 October 1846 by William Lassell 
of the discovery of the rings of Nep- 
tune. Lassell is -the discoverer of Tri- 
ton, Hyperion, Umbriel, and Ariel: 
moons of Saturn, Uranus, and Nep- 
tune. Despite such rapid publication 
and confirming observations by other 
astronomers, there is no reason at all 
to believe in the reality of rings around 
Neptune, and Baum holds that this 
"discovery" had psychological rather 
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than astronomical origins-possibly re- 
lated to the earlier "discovery" by Wil- 
liam Herschel of the rings of Uranus, 
in turn attributable to astigmatism in 
Herschel's new telescope. Indeed it is 
an interesting question why Saturn 
should have rings and the other Jovian 
planets not, although this point is not 
pursued in Baum's book. Future space- 
craft to the outer solar system or ob- 
servations by large space telescopes 
might be able to determine whether 
thin debris rings might indeed exist 
around Jupiter, Uranus, and Neptune. 

The author also presents us with an 
interesting case of the alleged discov- 
ery of a large planet in the outer solar 
system in the middle of the last cen- 
tury, subsequently found to be due to 
the mislabeling of a wire on a filar 
micrometer, mounted in the telescope 
focal plane. These observations were 
communicated on 3 September 1851 
directly to the Secretary of the Navy 
from the U.S. Naval Observatory. The 
announcement of the source of error 
was forwarded to the Astronomische 
Nachrichten with a covering letter by 
a rear admiral. I wonder if comparable 
interest in recent discoveries made, say, 
by the Naval Research Laboratory, is 
today taken by SecNav and by offi- 
cers of flag rank. 

The pleasures of this book are in its 
later chapters and in those subjects 
requiring little sophistication. The first 
two chapters unfortunately have a 
variety of serious flaws. Chapter 1 is 
a discursive treatment of searches for 
natural satellites of the moon. The 
author thinks that absorption rather 
than scattering reddens light trans- 
mitted through the earth's atmosphere; 
and that asteroids such as Amor and 
Adonis come "perilously close" or "un- 
comfortably close" to the earth. There 
are too many significant figures, a con- 
fusion of brightness and magnitude, 
misunderstandings of the photographic 
process, and no discussion at all of the 
use of radar for detecting natural satel- 
lites in circumlunar space even though 
the radar detectivity is now far superior 
to the optical detectivity. 

Chapter 2 is on the deductions by 
Schrbter and others of 20- or 30-mile- 
high mountains above the clouds of 
Venus, determined by visual observa- 
tions of the faintly serrated terminator 
and cusp extensions of the planet. 
Herschel was properly skeptical in this 
instance, but Baum's sympathies lie 
with Schriiter. The author comments 
at the end of this chapter that moun- 
tains have once more been invoked, to 
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explain the radar scattering of Venus; 
but he neglects to say that the maxi- 
mum altitudes are 5 kilometers above 
the surface-which would hardly pene- 
trate the cloud deck, now known to 
be 60 kilometers above the surface. 
All the observations to which Baum 
refers are made in the visible, when it 
is in the ultraviolet that the cloud con- 
trast clearly emerges. There is no ref- 
erence to the four-day rotation of the 
ultraviolet cloud markings; to Kuiper's 
hypothesis of differential Rayleigh scat- 
tering as the explanation for these fea- 
tures; or to the debate following the 
Venera 4 mission, in which the Soviets 
proposed a 26-kilometer-high mountain 
on Venus. There are erroneous claims 
about Mariner 2 findings on the clouds. 
The author neglects to notice that 
since Venus presents the same face to 
the earth at each inferior conjunction 
we would expect regularities in the 
time of appearance of optical features 
were they tied to the surface; he 
stresses that such regularities do not 
exist. 

The book assumes that the reader 
is familiar with such phrases as 
"right ascension," "greatest elonga- 
tion," "equatorially mounted Schmidt," 
"pier," and "phase angle." It is marred 
by many stylistic infelicities, such as 
the "activation" rather than the expo- 
sure of a photographic plate and a ref- 
erence to a probe of "deep planet 
space." Baum also has a penchant for 
putting down dependent clauses as if 
they were complete sentences. The 
book is too obscure for the general 
reader and too error-ridden for the 
historian of science. But the astronomi- 
cal anecdotes are important object 
lessons on the necessity of strict criti- 
cal standards in science. 

CARL SAGAN 

Laboratory for Planetary Studies, 
Cornell University, Ithaca, New York 

Books Received 

Anesthetic Management of Endocrine 
Disease. T. Oyama. Springer-Verlag, New 
York, 1973. x, 220 pp., illus. Paper, 
$21.80. Anaesthesiology and Resuscita- 
tion, vol. 75. 

Animals that Frighten People. Fact 
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Dutton, New York, 1973. vi, 122 pp., 
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Lecce, Italy, 1973. 1084 pp. Paper. 

Approximation Theory. Proceedings of 
a symposium, Austin, Tex., Jan. 1973. G. 
G. Lorentz, Ed. Academic Press, New 
York, 1973. xviii, 526 pp., illus. $16. 

Asthma. Physiology, Immunopharma- 
cology, and Treatment. Proceedings of a 
conference, Airlie, Va., Oct. 1972. K. 
Frank Austen and Lawrence M. Lichten- 
stein, Eds. Academic Press, New York, 
1973. xx, 324 pp., illus. $19.50. 

Asymptotics and Special Functions. F. 
W. J. Olver. Academic Press, New York, 
1974. xvi, 572 pp., illus. $39.50. Com- 
puter Science and Applied Mathematics 
Series. 

Beam-Foil Spectroscopy. Proceedings of 
a conference, Tucson, Arizona, Oct. 1972. 
S. Bashkin, Ed. North-Holland, Amster- 
dam, 1973. x, 522 pp., illus. $84.60. Re- 
printed from Nuclear Instruments and 
Methods, vol. 110 (1973). 

Carbon and the Biosphere. Proceedings 
of a symposium, Upton, N.Y., May 1972. 
George M. Woodwell and Erene V. 
Pecan, Eds. U.S. Atomic Energy Commis- 
sion, Washington, D.C., 1973 (available 
as CONF-720510 from National Technical 
Information Service, Springfield, Va.). 
viii, 392 pp., illus. Paper, $10.60. 

The Control of Lice and Louse-borne 
Diseases. Proceedings of a symposium, 
Washington, D.C., Dec. 1972. Pan Ameri- 
can Health Organization, Washington, 
D.C., 1973. x, 312 pp., illus. Paper, $4. 
Scientific Publication No. 263. 

Differentialgleichungen Losungsmethoden 
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Publishing Co., Bronx, N.Y., ed. 3, 1974. 
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Harrison, Ed. Brooks/Cole, Monterey, 
Calif., 1974. viii, 344 pp., illus. Paper, 
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The External and Internal Morphology 
of the Common Atlantic Squid Loligo 
pealil Lesueur. William Walter Goodhue, 
Jr. Vantage, New York, 1973. 100 pp., 
illus. $5. 

From the Black Hole to the Infinite 
Universe. Donald Goldsmith and Donald 
Levy. Holden-Day, San Francisco, 1974. 
vi, 330 pp., illus. Paper, $6.95. 

Functional Analysis in Historical Per- 
spective. A. F. Monna. Halsted (Wiley), 
New York, 1973. viii, 168 pp. $16.50. 

Geochemistry of Germanium. Jon N. 
Weber, Ed. Dowden, Hutchinson and 
Ross, Stroudsburg, Pa., 1974. xiv, 466 pp., 
illus. $23. 

Glacial Isostasy. John T. Andrews, Ed. 
Dowden, Hutchinson and Ross, Strouds- 
burg, Pa., 1974. xvi, 492 pp., illus. $23. 
Benchmark Papers in Geology. 

The Great Wheel. The World Monetary 
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$9.95. 
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