
Book Reviews 

Ecological Investigation in the Arctic 

Book Reviews 

Ecological Investigation in the Arctic 

It seems unlikely that there ever 
before has been such a sophisticated, 
comprehensive description and interpre- 
tation of the environment lof a rela- 

tively small, undeveloped, isolated 
area as that presented in Environment 
of the Cape Thompson Region, Alas- 
ka (Norman J. Wilimovsky and John 
N. Wolfe, Eds. U.S. Atomic Energy 
Commission, Washington, D.C., 1966. 
Available as PNE-481 from Clearing- 
house for Federal Scientific and Tech- 
nical Information, Springfield, Va. 1266 
pp., illus., maps. $9.25). The book is 
the report of a large group .of inves- 

tigators who studied an area in north- 
western Alaska that had been selected 
as the site of a possible experimental 
excavation of a harbor with the use 
of nuclear explosives. As John S. 

Kelly states in the foreword, "Be- 
cause the project site was in an en- 
vironment for which 'there was no 

prior nuclear test experience and little 
scientific knowledge of the environ- 
ment, bioenvironmental investigations 
in addition to the usual public-safety 
program were approved to allow ade- 

quate assessment 'of the effect of the 

proposed project and to assure that it 
could be conducted safely." The proj- 
ect was designated "Chariot" and was 
a part 'of the Plowshare Program of 

study of the peaceful uses of nuclear 

explosives. The investigations were 
made largely between 1959 and 1961. 
It was decided in 1962 to suspend 
Project Chariot without the detona- 
tion of any explosives, and of course 

many predictions would have been 
tested and many questions would have 
been answered if the explosions had 
taken place and the environment sub- 

sequently studied again. However, 
the information collected during the 
lifetime of the project stands as a 
monument to what can be done 
when a careful, comprehensive, inte- 

grated study is made of a selected site. 
Tlhe work was guided by a small 

committee which, in addition to ap- 
propriate representation from the 
Atomic Energy Commission, included 
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outstanding scientists from a wide 

range of disciplines. Furthermore, 
the committee was delegated appropri- 
ate authority to do its job. The pref- 
ace of the book notes that almost 
100 scientists participated in the en- 
vironmental investigations. The results 
are incorporated in 41 chapters deal- 

ing with the physical characteristics 
and bioenvironment of the land, the 
coast, and the Chukchi Sea, the popu- 
lation, and radioactivity in the area. 

Altogether 71 authors are represented 
in the book. To anyone with any ex- 

perience in the administration of an 
integrated research program and in the 
publication of Ithe results of such a 
program it is obvious that a tremen- 
dous amount of effort was required 
in planning, coordination, field logis- 
tics, report preparation, and eventual 
publication. The product reflects that 
effort and must be a source of pride 
and satisfaction to those who partic- 
ipated. 

The technical editing of the book, 
which must have been a staggering 
responsibility, is superb. Nevertheless, 
a few critical comments may be help- 
ful if any similar volumes are at- 

tempted. The discussion of previous 
scientific explorations (chapter 1) is 
much too limited. Its author 'apparent- 
ly sets out to discuss all previous 
"scientific activities," but in fact re- 
stricts the discussion very largely to 
earlier biological investigations. Noth- 
ing is included about the scientific 
work of P. H. Ray in northern Alaska 
during the First Polar Year, for ex- 
ample, nor is any mention made of the 

explorations of W. J. Peters and F. C. 
Schrader of the Geological Survey in 
1901, those of E. de K. Leffingwell 
(largely in the Canning River area), 
or those of P. S. Smith and J. B. 
Mertie, Jr., as recorded in U.S. Geo- 
logical Survey Bulletin 815, or even 
of the scientific knowledge gained in 
the exploration for oil of Naval Pe- 
troleum Reserve No. 4 that went on 
from 1944 through 1953. This limita- 
tion does not significantly reduce the 
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value of the book, but a more com- 
prehensive outline of earlier work 
would have been an improvement. 

There may be some confusion in re- 
ferring to the illustrations in the text, 
because they are numbered separately 
for each chapter and no list of them 
is included in the book. Moreover, the 

quality of the folded plates could have 
been greatly improved. For example, 
on plate 1 some stream and lake areas 

appear in solid black for no apparent 
reason, and a number of symbols are 
included whose meanings are not ap- 
parent. The cartographic quality of the 
soils map, plate 4, is not as high as 
that of the other folded illustrations. 
Presumably a higher level of carto- 

graphic quality was judged not to be 
worth the additional cost. Finally, the 
binding is not up to the highest stand- 
ards. For example, the rather thick 
sheaf of folded maps stuck in an en- 
velope on the inside of the back 
cover soon warps the shape of the 
whole book. 

These faults are generally trifling 
and do no,t detract, except in appear- 
ance, from a fine product achieved 
under the direction of a competent 
and dedicated committee working with 
a large number of projects in a va- 
riety of disciplines. Furthermore, the 
whole Chariot idea was a touchy one 
scientifically and politically, and that 
such an outstanding product was 
achieved so promptly under these cir- 
cumstances is noteworthy indeed. 

Environment of the Cape Thompson 
Region, Alaska could well become a 
model for coordinated investigations 
of the environments of other areas. It 
is much more comprehensive than is 
needed for many environmental studies. 
Nevertheless, decisions regarding the 

feasibility of many projects in the 
fields of conservation, the development 
of natural resources, and the uses of 
terrain for the purposes of man would 
have a solid foundation in fact if 
based upon comparable studies. 

JOHN C. REED 

Arctic Institute of North America, 
Washington, D. C. 

Man and His Future 
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Man and His Future 

Science traditionally has not been 
concerned with human values, and sci- 
entists have been judged on their ob- 

jectivity. This, of course, is not to say 
that a particular scientist may not be 
both a scientist sand a human being 

SCIENCE, VOL. 154 

concerned with human values, and sci- 
entists have been judged on their ob- 

jectivity. This, of course, is not to say 
that a particular scientist may not be 
both a scientist sand a human being 

SCIENCE, VOL. 154 



imbued with concern. As an involved 
person, the scientist takes on a creative 
role in which he must be a competent 
representative of his discipline but also 
should be as free as any other member 
of society to express his views on "the 
eternal questions, Where do we come 
from? Who are we? Where are we go- 
ing?" Such a man is John Rader Platt, 
formerly a professor of biophysics at 
the University of Chicago and recently 
appointed associate director of the 
Mental Health Research Institute at 
the University of Michigan. 

A catalogue of Platt's amazingly ver- 
satile and well-paced essays would be 
impossible here, but I have been watch- 
ing for them since his delightful essay 
"Style in science" appeared in Harp- 
er's magazine in October 1956. There 
Platt addressed himself to the ques- 
tion "Is the detached and objective sci- 
entist completely impersonal?" and 
concluded that "the nature of the 
achievements of a large competing sci- 
entific group is determined by the 
group and its history, and depends 
little on the behavior of individual dis- 
coverers. ... But the pressure of sci- 
entific determinism becomes weak and 
random as we approach the great uni- 
tary syntheses. For they are not only 
discoveries. They are also artistic crea- 
tions, shaped by the taste and style 
of a single hand." 

A collection of 12 of Platt's more 
recent essays, including six which have 
been published previously, has now ap- 
peared under the title The Step to 
Man (Wiley, New York, 1966. 224 
pp. $5.95). Many readers of Science 
will recall the provocative essay "Strong 
inference" [146, 347 (1964)], which be- 
gan "Scientists . . . tend to keep up a 
polite fiction that all science is equal." 
This essay seems to imply that all sci- 
entists should proceed by inductive 
leaps and multiple alternative hypothe- 
ses, the prescribed manner, despite the 
diametrically opposed conclusion that 
they must proceed as they are able, 
which was expressed earlier in Harp- 
er's. Perhaps in recommending the es- 
say on strong inference I should refer 
to the strong reply it provoked, in 
which Hafner and Presswood discussed 
research on the universal Fermi inter- 
actions under the title "Strong infer- 
ence and weak interactions [Science 
149, 503 (1965)] and suggested that 
"the notion of strong inference is an 
idealized scheme to which scientific 
developments seldom conform." 

But the prescription of how to do 
scientific research was not the motive 
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for publishing the book. Platt, like 
many others, is ambivalent about the 
future of man. Aware that 20th-cen- 
tury man may be hurtling forward 
to a point of no return, and tortured 
by the specter of "a blind, aimless, self- 
motivating, ever-growing engine of tech- 
nology" as Gerald Holton has ex- 
pressed it, Platt seeks relief in the ex- 
pression of thoughts that hopefully say 
yes when most of the signs say no 
to the questions "Will the near future 
witness a unique transformation in the 
human condition, a transformation that 
will enable man to understand his des- 
tiny and to shape it?" "Is man mov- 
ing toward a new kind of life?" 

Thus in his final chapter, which 
bears the title of the book, Platt re- 
gards the "step to man" as a kind 
of Teilhard de Chardin dream world 
growing out of the present, which "has 
now become too dangerous for any- 
thing less than Utopia." Things will 
get better because they can't go on get- 
ting worse. In the not-too-distant fu- 
ture population growth will either slow 
up by intention or level off from star- 
vation. Either the bombs will be con- 
trolled or they will be used, high-energy 
accelerators will reach their ultimate 
size, travel will reach its ultimate speed, 
disease will be under control, perhaps 
thousands will climb Everest and mil- 
lions will ride dolphins. Platt is not 
always starry-eyed but he is sometimes 
carried away by evangelistic fervor as 
he seeks to persuade anyone who will 
read that "it is clear that if we sur- 
vive this shock-front, this roaring wat- 
erfall of change, we could be within 
sight of what Churchill once called the 
'sunlit uplands'." The motivation be- 
hind all of this is clear enough: we 
must do something to make mankind 
make the right decisions. We must un- 
derstand "Social chain reactions" and 
"Seed operations" and start them in 
the right direction. To this end we 
should take note of "Limits, balance, 
and guidance in society." We should 
build in a "Design for stabilization," 
taking the federalist's model as a 
prototype, and we should institution- 
alize "Research and development for 
social problems." We should take 
note of the nature of "Man and his 
indeterminacies" learn how to "Change 
human nature," and "Start here." Then 
only can we take "The step to man." 
Platt's compulsion to find a way out 
leads to some curious conclusions 
about man's indeterminacies. Platt is for 
free will all the way, since we ob- 
viously can't leave the world up to 

determinism. Since he insists upon be- 
ing responsible for his own choices 
and acts he is blind to the middle 
ground between 100 percent determi- 
nation and 100 percent free will. Man's 
choices, other than those determined 
by heredity, conditioning, and environ- 
ment, must be made either responsi- 
bly, according to a consistent sense 
of values, or as a result of the ran- 
dom jumping of electrons in his nerv- 
ous system. Either they are supple- 
mented by spiritual signals or by the 
noisy uncertainties of an atomic rou- 
lette wheel. It is in dealing with such 
problems (in chapter 9) that Platt 
seems most wishful, when he might 
have conceded that just an occasional 
random electron in his nervous sys- 
tem, plus an adequate sensor and feed- 
back, is really all that is needed to 
provide an escape hatch from full- 
blown determinism. 

In this connection, Platt might have 
profited from a closer assimilation of 
some of the ideas expressed in the 
series of lectures which he helped to 
organize at the University of Chicago 
in 1965, now published under his edi- 
torship as New Views of the Nature 
of Man (University of Chicago Press, 
Chicago, 1965. 162 pp. $5). Consider- 
ably less evangelistic than The Step to 
Man, these lectures are similarly ori- 
ented toward satisfying Platt's aspira- 
tion to set up "the intellectual and 
philosophical substructure" upon which 
he thinks "any coming society must 
be built." Particularly he might have 
dwelt on Clifford Geertz's lecture, "The 
impact of the concept of culture on the 
concept of man." For those who un- 
derline as they read, this chapter will 
take a lot of ink-for example, "Sci- 
entific advancement commonly consists 
in a progressive complication of what 
once seemed a beautifully simple set 
of notions but now seems an unbear- 
ably simplistic one." The chapter by 
Geertz is alone worth the price of the 
book to natural scientists who, like 
Geertz, have been dissatisfied with the 
available views of the nature of man 
but have been unable to achieve the 
integration that Geertz presents. "For 
the 18th century image of man as the 
naked reasoner that appeared when he 
took his cultural costumes off, the an- 
thropology of the late 19th and early 
20th centuries substituted the image 
of man as the transfigured animal that 
appeared when he put them on." Af- 
ter 13 pages in which both of these 
historical concepts are rejected, Geertz 
gets to his own viewpoint: that cul- 
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ture is a set of control mechanisms 
for governing behavior and that man 
is precisely the animal most despera- 
tely dependent on such extragenetic 
control mechanisms for ordering his 
behavior (pp. 106-7). Geertz reasons 
that the cultural context constitutes the 
mechanism by which the breadth and 
indeterminateness of man's inherent ca- 
pacities are reduced to the narrowness 
and specificity of his actual accom- 
plishments. Thus we all begin with the 
natural equipment to live a thousand 
kinds of life but end, in the end, hav- 
ing lived only one. Here we have an 
insight into a possible new way of un- 
derstanding free will, determinism, and 
the nature of man. This insight seems 
not to have been appreciated by Platt 
or by the other contributors to the 
lecture series: Willard Libby discusses 
"Man's place in the physical universe." 
George Wald considers "Determinacy, 
individuality, and the problem of free 
will" and oddly concludes that we are 
wholly determined but we have free 
will because we are unique and un- 
predictable. Derek de Solla Price ex- 
amines "The science of science," and 
Roger W. Sperry dissects "Mind, brain, 
and humanist values," dismissing inde- 
terminancy as unpredictable caprice, un- 
aware of the middle ground between 
freedom and determinism and there- 
fore unable to encompass feedback 
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responses to an occasional randomly 
initiated event. James Redfield gives a 
fascinating analysis of the parallels be- 
tween the Greek city-states and our cul- 
ture in "The sense of crisis." 

The diversity of views on de- 
terminism and free will and the re- 
sulting indecision on the nature of 
man and of the world are not dis- 
pelled by a third contribution in this 
area, Lord Russell Brain's Science and 
Man (Elsevier, New York, 1966. 109 
pp., illus. $3.75), a collection of four 
lectures, entitled "Science and behav- 
ior," "Perception, a trialogue," "The 
status of mind," and "Science and anti- 
science," the last of which has been 
published in Science [148, 192 (1965)]. 

These books on the nature of man 
are all worth reading more than once 
and form good companion volumes to 
Man Adapting by Dubos and Mankind 
Evolving by Dobzhansky, reviewed in 
these pages in 1966 and 1962 by G. 
G. Simpson. If anything can be said 
about what society must do to sur- 
vive it is not explicit in any of these 
books, but all are highly relevant. Per- 
haps the most urgent need is to keep 
the situation open-ended and to en- 
courage scientists like John R. Platt 
to continue to be involved persons. 

VAN RENSSELAER POTTER 

McArdle Laboratory, 
University of Wisconsin, Madison 
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Plant Biochemistry Plant Biochemistry Plant Biochemistry 

In recent years the field of plant 
biochemistry has lacked a comprehen- 
sive treatise covering the major areas 
of research within the rather broad 

scope of the discipline. This gap is 
nicely filled by the recent publication 
of Plant Biochemistry (Academic Press, 
New York, 1966. 1072 pp., illus. $19), 
edited by James Bonner and J. E. 
Varner. The avowed purpose of the 
volume is to provide detailed informa- 
tion for both the advanced student and 
the research worker interested in plants, 
and in general this aim is amply ful- 
filled. 

The book is divided into five main 
sections, covering subcellular structure 
and function, basic metabolism, special- 
ized aspects of plant metabolism, con- 
trol, and autotrophic nutrition. Sub- 
cellular Structure and Function includes 
a chapter on plant mitochondria and 
electron transport by W. D. Bonner, 
Jr., and a nicely illustrated chapter on 
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cellular Structure and Function includes 
a chapter on plant mitochondria and 
electron transport by W. D. Bonner, 
Jr., and a nicely illustrated chapter on 
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chloroplasts by R. B. Park, as well 
as chapters on ribosomes (J. Bonner), 
the nucleus (J. Bonner), enzymes (Var- 
ner), cell membranes (G. A. Thompson, 
Jr.), and the cell wall (P. Albersheim). 
In addition to a bibliography of tech- 
nical papers relevant to each topic, 
each chapter contains a listing of more 
general references for the benefit of 
readers unfamiliar with the necessary 
background information. 

Basic Metabolism covers respiratory 
metabolism, protein, lipid, and carbo- 
hydrate metabolism, the biosynthesis of 
amino acids and coenzymes, and min- 
eral nutrition. More specialized topics, 
including plant acids, the biosynthesis 
of alkaloids, isoprenoids, and porphy- 
rins, and the chemistry of tannins, cou- 
marins, flavonoids, steroids, and so on, 
are treated in the third section. lThe 
section on control includes a discussion 
of seed development and germination 
(Varner), fruit ripening (M. Spencer), 
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cell extension (Lockhart), and develop- 
ment (Bonner). This section might well 
have included a chapter on the bio- 
chemistry and related physiology of 
phytochrome, as well as a more de- 
tailed discussion of the relationship of 
plant growth hormones to RNA metab- 
olism, although some of the latter ma- 
terial is treated in various parts of the 
book. Also, there is no single chapter 
which discusses the biochemistry of 
growth substances. Autotrophic Metab- 
olism includes two informative chapters 
on the path of carbon in photosynthesis 
(Bassham) and the path of energy in 
photosynthesis (Kok), and a discussion 
of nitrogen metabolism (Burris). 

In summary, the book provides a 
useful compilation of information from 
many areas of plant biochemistry and 
should be a welcome addition to the 
bookshelf of students and research 
workers in the field. 

GEORGE K. RUSSELL 
Department of Biology, Princeton 
University, Princeton, New Jersey 

Timberlands in Russia 

Although the Soviet Union possesses 
much greater forested area than any 
other country and has long been promi- 
nent in the international timber trade, 
it has hitherto been difficult for interest- 
ed English-speaking readers to lay their 
hands on a detailed survey of the 
Soviet forests. The translation of V. P. 
Tseplyaev's comprehensive work The 
Forests of the U.S.S.R. (A. Gourevitch, 
Transl. Israel Program for Scientific 
Translations, Jerusalem, 1965; Davey, 
New York, 1966. 527 pp., illus., maps. 
$19), which originally appeared in the 
Soviet Union in 1961, should there- 
fore be a great boon to many special- 
ists. This applies not only to stu- 
dents of forestry and related subjects, 
but also to those of Russia in general, 
since the forests have had a profound 
effect on the country's development 
from the beginning. 

The book has a short introductory 
section on the history of forest sur- 
veys, general classifications, and the 
"natural zones," and even briefer con- 
cluding sections on the wood-using in- 
dustries and world forest resources. 
However, nearly four-fifths of it is 
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