appendices (mainly taken from mate-
rials published by the British Standards
Institution or the International Stan-
dards Organization) whose contents
range from acoustical terms and decibel
conversion charts to precautions in
audiometry and various types of loud-
ness calculations.

No author could have been expected
to cover thoroughly, in 300-odd pages,
a “field” held together by a term—
noise—or at best by a relation—that of
noise to man. Most of the numerous
references listed contain data of some
sort taken under more or less well
controlled conditions. But the nonspe-
cialist reader is not so much in need of
more data as of a critical evaluation of
the assumptions or even prejudices of
those who report them. He needs a
framework into which he can fit all
these facts. Only in the area of hearing
loss—where the effects of noise expo-
sure can be ascertained with a great
deal more certainty than most other
effects that are ascribed to noise and
where anatomical, physiological, and
behavioral data in animals can be cor-
related with audiometric findings in
man—does there seem to emerge a
useful conceptual approach. It consists
of a stimulus-response type of model in
which noise exposure represents the
stimulus whose various parameters can
be quite well quantified, as can the
demographic characteristics of the ex-
posed population.

Such a model helps both in bringing
a certain order into the plethora of
data and in specifying maximum per-
missible exposures that will reduce the
risk of hearing loss to an acceptable
level. But when it comes to other ef-
fects of noise (with the possible excep-
tion of interference with speech com-
munication), the problems of establish-
ing acoustic standards to protect what
we have come to call the quality of
life are far more difficult. Stimulus-
response relations no longer suffice. We
must be willing to face such issues as
social and economic benefits and costs
(is the quiet environment really a free
good?), technological risks, and privacy.
A much deeper understanding of the
factors that enter into noise pollution
becomes required: What part do eco-
nomic considerations and population
density play? To what extent do people
become sensitized to noise when they
see themselves the victims rather than
the beneficiaries of a noise-producing
activity? What human values underlie
the trade-offs that legislation and ad-
ministrative regulations have to take
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into account? Nobody should criticize
Burns for not having included such
considerations in his book. They have
surfaced only much more recently.
There is, for instance, the report en-
titled “A Study of Technology Assess-
ment” which the Committee on Public
Engineering Policy of the National
Academy of Engineering submitted to
the House Committee on Science and
Astronautics in July 1969, which re-
flects a much more comprehensive ap-
proach to dealing with the physiological,
psychological, and social consequences
of technology. Noise and Man reminds
us that in an increasingly man-made
world our ignorance regarding the ef-
fects of man-made noise exemplifies the
risk of letting technological progress
outpace our understanding of man.

WALTER A. ROSENBLITH
Massachusetts Institute of Technology,
Cambridge

The Workings of the NSF

The National Science Foundation. Doro-
THY SCHAFFTER. Praeger, New York, 1969.
xii 4 278 pp. $7.95. Praeger Library of
U.S. Government Departments and
Agencies.

This is a reference book for scien-
tists, public administrators, high school
and college students, and others who
may need information about the orga-
nization, structure, and main functions
of the National Science Foundation. It
makes no pretense of being a definitive
agency study. It briefly sketches the
historical background of the NSF and
traces some of the changes that have
occurred in the agency since its estab-
lishment in 1950. The major programs
of the NSF are clearly described and
defined, including international proj-
ects, science education, institutional
programs, and science information ac-
tivities. The agency’s role in support-
ing basic research in the United States
is emphasized.

The author writes from the point of
view of a specialist in political science.
Her main interest is in the legislative
and administrative processes that have
contributed to the agency’s growth and
staying power. The best chapters in the
book deal with the Foundation’s rela-
tions with Congress, with other execu-
tive agencies, and with its “special pub-
lics.” A careful reading of these chap-
ters can provide insight into the opera-
tional limitations on the NSF and its
reluctance to take the lead in formu-

lating national science policy. The au-
thor demonstrates a solid understanding
of administrative politics and the com-
plexities of bureaucracy. The book’s
strongest point is its accurate portrayal
of the administrative style and self-
image of the Foundation.

Schaffter’s work may be criticized on
two counts. First, the historical back-
ground of the NSF is relatively ne-
glected. The pluralist convictions of the
leading scientists of the 1940’s were
programmed into the NSF and are still
shaping it to a marked degree. The
precedents set by the Office of Scientific
Research and Development during
World War II were of great signifi-
cance. The rise of the Atomic Energy
Commission and the emergence of the
National Institutes of Health limited
the scope of the NSF even before it
was established. In the 1950’s, Sput-
nik had a large impact on the institu-
tions of American science, including the
NSF. None of these historical themes
is adequately developed. The second
weakness of the book is its overcau-
tious approach. The author hints at
the organizational and operational
problems of the Foundation but is
never bold enough to evaluate its per-
formance. She quotes instead from con-
gressional documents, particularly the
critical reports of the Daddario sub-
committee, and from independent
scholars such as Don K. Price.

The book is the first of its kind about
the National Science Foundation. It
is informative and well organized. It
will be widely used. One wishes only
that the author had been less bland
and more historical in her approach to
this important federal agency.

DoNALD C. SWAIN
Department of History,
University of California, Davis

Reactions and Mechanisms

Catalysis in Chemistry and Enzymology.
WiLLiaAM P. JENcks. McGraw-Hill, New
York, 1969. xvi 4+ 656 pp., illus. $14.50.
McGraw-Hill Series in Advanced Chemis-
try.

During the last decade certain re-
lated pathways of research in biochem-
istry and organic chemistry have con-
verged to become the interdisciplinary
avenue of organobiochemistry. Now
William P. Jencks has turned his hand
to compiling, collating, and critically
reviewing the published material rele-
vant to this interdiscipline. The title of
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Jencks’s book may seem to promise a
wider spectrum of topics than are ac-
tually covered, but a work of merit re-
mains just that, regardless of the title.
Jencks has succeeded, with conciseness
and clarity, in bringing into focus a
wide and sometimes exasperatingly di-
verse array of topics and he has ar-
ranged the subject matter in a fashion
that provides every assistance to the
reader.

Part 1, Mechanisms for Catalysis,
dealing with the manner in which an
enzyme might induce a rate accelera-
tion, includes discussions of approxima-
tion of reactants, covalent catalysis,
general acid-base catalysis, and the in-
duction of distortion or strain in the
substrate or enzyme. As befits his physi-
cal-chemical orientation, the author fo-
cuses attention primarily on nonenzy-
matic reactions, parading before the
reader an array of pertinent and often
cleverly chosen examples. The enzyme-
catalyzed = counterparts are not ne-
glected, however, and the connection
between them and their nonenzymatic
relatives is stressed wherever possible.
Included in this section, perhaps for
want of a better place, is a chapter on
isotope effects in which the theory,
utility, and pitfalls of this valuable
mechanistic probe are clearly and con-
cisely delineated.

Part 2, Forces in Aqueous Solution,
including discussions of hydrogen
bonds, electrostatic interactions, hydro-
phobic forces, and donor-acceptor and
charge-transfer interactions, exposed
this reviewer to certain aspects of catal-
ysis that are more remote from his
usual concerns than those dealt with in
other portions of the book. In this sec-
tion are expounded ideas which, when
couched in the mathematics of rigorous
presentation, often seem esoteric and
inaccessible, but when explained in
Jencks’s essentially nonmathematical
and lucid English are readily assimilated
and understood.

Part 3, Carbonyl and Acyl-Group Re-
actions, is a thoroughly revised and
updated version of the author’s chapter
in Progress in Physical Organic Chemis-
try. It first presents a general discussion
of methods for diagnosing a mechanism
and then discusses their application to
a variety of reactions of carbonyl sys-
tems. Here, as in other sections of the
book, the author is adroit in construct-
ing alternative hypotheses. His unflag-
ging attention to mechanistic detail un-
derlines the fact that like baseball, which
has been called a game of inches, a chem-
ical process is a game of small dis-
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tances—fractions of angstroms, in fact.

Part 4, Practical Kinetics, differs in
character and intent from the preceding
portions of the book; rather than con-
centrating on the frontiers of knowl-

edge, it deals with the thoroughly classi- .

cal subject of chemical kinetics. It does
so in an exemplary fashion which pro-
vides the neophyte with a pragmatic
and useful introduction to the subject
and the post-neophyte with a cogent re-
view of old and perhaps forgotten top-
ics. The author’s caveats regarding the
use of kinetic data are particularly apt
and should be embroidered in samplers,
framed, and hung above the desks of

all who would employ kinetics in sup--

port of mechanisms.

For persons working in organobio-
chemistry this book should serve as a
useful reference and a source of ideas;
for young scientists aspiring to enter
this field it should serve as an invalu-
able guideline of what to learn and how
to get started; for professors teaching
this subject it is the best available text-
book. In all cases, however, augmenta-
tion from other sources should be
sought; certain facets of organobio-
chemistry have, of necessity, been dealt
with briefly or not at all. Thus, al-
though the modes of action of some of
the coenzymes (for example, thiamine
pyrophosphate and pyridoxal) are dis-
cussed in considerable detail, other
coenzymes (for example, nicotina-
mide adenine dinucleotide and tetra-
hydrofolic acid) are mentioned only in
passing or are omitted entirely (for ex-
ample, vitamin By, and coenzyme A);
many reactions of considerable organo-
biochemical interest (fatty acid synthe-
sis, diol dehydrase reaction, catalase
models, to mention but a few) are not
included; certain aspects of enzyme ca-
talysis (for example, the specification of
active site residues and the mapping of
active site contours) are not considered
in detail. These omissions are cited only
in emphasis of the fact that there is
even more to this rapidly growing and
ungainly field than has been captured
in Jencks’s superb volume. But the ac-
quisition of knowledge in this field
must start somewhere, and, to quote
the author’s paraphrase of Paul Hinde-
mith’s admonition to students of har-
mony, “an enzymologist, even a very

gifted one, is no more than half grown

and unskilled if he is not thoroughly
familiar with the material in this
book.” .
C. DaviD GUTSCHE
Department of Chemistry, Washington
University, St. Louis, Missouri

Botanical Enigmas

The Biology of Parasitic Flowering Plants.
JoB KutsT. University of California Press,
Berkeley, 1969. xvi -} 248 pp., illus. $15.

Parasitic - flowering plants share a
single unifying characteristic, the capac-
ity to form haustoria. These specialized
but extremely variable structures con-
nect the vascular systems of parasite
and host, allowing direct infusion of
water, minerals, and organic com-
pounds from the host. As a conse-
quence, haustoria-forming species have
undergone a shift from autotrophic nu-
trition to partial or complete hetero-
trophic nutrition, and in so doing have
triggered the evolution of numerous
fascinating alternatives to the common
green plant. Mistletoe and dodder are

“ the best known of the angiosperm para-

sites because they are common and
because their parasitic nature is ¢learly
recognizable. But the attention given
these examples, often buried under the
suffocating rubric “plant diseases,” has
tended to obscure recognition of their
less obvious counterparts. Many green
flowering plants give no obvious clue
to their partially parasitic mode of
existence, while others are immediately
recognizable but have limited distribu-
tions and are only regionally known.
Job Kuijt’s splendid new book, The
Biology of Parasitic Flowering Plants,
brings into clear focus for the first time
a subject that has been little more than
a foggy notion to many biologists. The
book is organized around a series of up-
to-date biological monographs of each
parasitic group. They are presented in
the following order: the mistletoes (Lo-
ranthaceae and Viscaceae), the sandal-
woods and their relatives (Santalaceae,
Olacaceae, and Myzodendraceae), the
broomrapes and parasitic figworts (Oro-
banchaceae and Scrophulariaceae), the
Rafflesiaceae, Hydnoraceae, and Balan-
ophoraceae; and last but not least, care-
ful consideration is given to Cuscuta
(Convolvulaceae), Cassytha (Laura-
ceae), the Lennoaceae, and the Krame-
riaceae. Within this framework there
are discussions of general habit, mode
of parasitism, floral characteristics, em-
bryology, pollination biology, fruits,
seeds, germination, dispersal, and affini-
ties among species, genera, and fam-
ilies. In addition to these topics, there
is an introductory chapter dealing with
matters of historical, medicinal, and
folkloristic interest. Chapter 7 is a com-
prehensive survey of the haustorium,
and is followed by a detailed discussion
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