international affairs. It is a pity that he
has learned nothing from the work of
others about what may be the key ele-
ments in the study of such difficulties.

The Club of Rome, which sponsored
this work, appears to have as members
a considerable group of high-powered
top executives who are concerned about
the state of the world. Unless they re-
gard themselves as nothing more than
a fancy wine-tasting and entertainment
society, I suspect they should be able
to sponsor a somewhat less naive form
of advocacy than this latter-day essay
in technocracy; or they should provide
some guidance.

With his three books Forrester has
succeeded in publicizing the concept of
the applicability of large computer
models and feedback systems to human
affairs. He has generated at least some
enthusiasm and backing from individ-
uals with power and money. If his next
book deals successfully with how to
identify the key variables and param-
eters in these large systems, and with
an example or two with more than
casual empirical content, perhaps the
value of such models can be accepted as
more than an article of faith. In the
meantime, he has demonstrated how to
approach the understanding of human
affairs in an energetic, simplistic, and
superficially attractive but nonetheless
dangerously wrong manner.

MARTIN SHUBIK
Department of Administrative Sciences,
Yale University,
New Haven, Connecticut

Human Potential

The Uses of Talent. DAEL WOLFLE.
Princeton University Press, Princeton,
N.J., 1971. x, 204 pp., illus. $6.50.

This book deals with the selection,
education, deployment, and utilization
of scientists, humanists, professionals,
and others of comparable talent. Mak-
ing a biological analogy, Dael Wolfle,
who was director of the first Commis-
sion on Human Resources, sees these
processes in the context of a national
ecological macrocosm, in which spe-
cialized talents enter into an evolving
association with one another. The sys-
tem generates specialists who work out
various adjustments to one another, yet
at the same time develop tensions and
pressures which keep the whole system
in a dynamic state. The book is an in-
formative description and wise assess-
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ment of this ecological system, and of
its strengths and maladjustments, to-
gether. with carefully conceived and
realistic suggestions for improvement.

Wolfle is dealing with a field, the
economics of human resources, which
is not nearly so well developed as its
prototype, the study of the production
and distribution of material wealth.
Nevertheless, a great deal of informa-
tion and many ideas are available.
Much research is under way and has
been reported by psychologists on the
identification of abilities and on the
psychodynamics of motivation, by so-
ciologists on social structures and proc-
esses that influence individual perform-
ance and aspirations, by political scien-
tists on how social policies and priorities
affect educated manpower, and by
economists on the changing relations
between supply and demand of special-
ists.

Without pretending that such in-

quiries are sufficiently advanced to con-
stitute a science of human resources,
Wolfle nevertheless aims to make a
start in bringing together and integrat-
ing this already formidable body of
material. With the help of concise writ-
ing and numerous charts and graphs,
he arrays his complex data simply and
clearly, and produces a number of in-
genious but well-validated interpreta-
tions. In the process, he examines such
questions as the changing demand for
college graduates, the personal and so-
cial return on educational investments,
the relative influence of ability and so-
cial class in determining who goes to
college, the effect of geographical and
occupational mobility upon the utiliza-
tion of talent, and the personal and
social priorities in the uses of talent.

Among other things, he demonstrates
rather convincingly that even if a na-
tionwide effort is made to uncover and
develop talented human potential in so-
cial classes and groups that are now
submerged, including women, the nation
is not likely to be overwhelmed with an
army of overqualified people in the
foreseeable future. Even if financial
barriers and deficiencies of educational
background are removed, the numbers
of people motivated to advance educa-
tionally are not likely to increase so

* drastically as to seriously outrun in-

creasing demands for talent caused by
the combination of technological ad-
vance and higher standards of compe-
tence. However, the ways of utilizing
talent are likely to change a great deal.
For example, proportionately less of

the pool of talent will be used in uni-
versity and four-year college teaching;
more will be used in activities in which
an upgrading of present standards of
competence may be expected.

Wolfle has written an excellent, il-
luminating book.

WARD MADDEN

Brooklyn College,
City University of New York,
New York City

Laser-Produced Plasmas

Laser Interaction and Related Plasma Phe-
nomena. Proceedings of a workshop, East
Windsor Hill, Conn., June 1969. HELMUT
J. Scewarz and HEINRICH HORa, Eds.
Plenum, New York, 1971. xiv, 510 pp.,
illus. $25.

For the present, at least, the laser-
produced plasma is a seriously con-
sidered contender in the race toward
controlled thermonuclear fusion. This
is even more true today than it was
when the Hartford Workshop of which
this book is the proceedings was held,
because in the last two years high-
efficiency gas lasers have become engi-
neering certainties. This book serves a
particularly useful function, for it in-
troduces the reader to the areas of
research, the main contributors, and
the problems that were evident at the
time the symposium was held. It will
be of great value to those planning to
initiate research in this area, for the
newcomer will be able to bypass the
usual literature search and make use
of the many references given at the
end of each paper.

Unfortunately, the important prob-
lem of long-wavelength (10.6 um CO,
laser) interaction is barely mentioned.
The currently exciting phenomena of
nonlinear absorption and turbulent
heating can most easily be studied at
this wavelength, and a book of this
type could stimulate more activity here.

The volume covers most aspects of
laser plasma research, but some are
covered in much more detail than
others. Notable for completeness are
papers by DeMaria et al. on “Picosec-
ond laser pulses,” by Guenther and
Bettis on “Laser triggered switching,”
and by Shearer and Barnes on “Numeri-
cal calculations of plasma heating by
means of subnanosecond laser pulses.”
The influence of Hora is evident in the
book, as he presented four papers,
three of which are rather detailed the-
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oretical discussions. It would be unfair
not to mention that the “ponderomo-
tive force” calculations presented by
Hora continue to be the subject of
lively discussion at meetings on laser-
plasma interactions.

Obviously, there is great interest now
in the analysis and experimental veri-
fication of high-temperature plasmas
produced by laser pulses on solid deu-
terium targets. The answer to the ques-
tion concerning the conditions neces-
sary for the production of significant
numbers of neutrons may lie in the
tailoring of the pulse which is men-
tioned in Hora’s paper “Experimental
results of free targets,” in which he
refers to the pioneering work of Lubin
at the University of Rochester on
tailored pulses. One cannot criticize the
book for its lack of information on
neutron experiments, because the very
first experiments demonstrating signifi-
cant numbers of neutrons were barely
at the reporting stage in 1969. At least
the French experiments are mentioned
by Floux in the appendix.

Davib R. BacH
Department of Nuclear Engineering,
University of Michigan, Ann Arbor

Quaternary Geology

The Late Cenozoic Glacial Ages. KarL K.
TURrEekIAN, Ed. Yale University Press, New
Haven, Conn., 1971, xii, 606 pp., illus. $20.
Silliman Foundation Lectures.

Any scientist wishing to learn the
“new look” of Quaternary geology
must spend several hours with this
collection of 21 papers. These are up-
to-date distillations of what one might
glean from over 1000 journal refer-
ences given at chapter endings. But
there are some new ideas and methods,
too. The common aim is to interpret
the significant climatic fluctuations—
especially glacial-interglacial contrasts
—from sea floor deposits, microor-
ganisms, sea level deposits, glacier
“oxygen” stratigraphy, pollen, mam-
mals, or lake sediments representing
the last 10 million years. The focus
is on the great scientific advances of
the last decade; 82 percent of the ref-
erences are dated 1960 or later. There
is no reference to the “classical”
Kansan stage, nor indeed is there any
description, table, or critical review
of glacial drift, loesses, or paleosols
from the central United States, let
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alone from Europe. This is not a book
about glaciations as such, although
two of the best contributions—Denton’s
excellent summary of Antarctic ice
fluctuations and McDonald’s “Deglacia-
tion of eastern Canada”—deal with
particular examples.

The dominant theme is the role of
the oceans in the cyclic pattern of
climate (12 chapters). A description
of a new micropaleontological statistical
approach to climate by Imbrie and
Kipp is the longest account. The four
summary studies of sea floor deposits
are the latest views of well-known
teams: Emiliani; Wollin, Erikson, and
Ewing; and Hunkins and others (under
Arctic sea ice). Broecker gives wel-
come evidence in support of the long-
used projection of sedimentation rates
on the ocean floor. Late Pleistocene
eustatic sea level fluctuations are
presented by Bloom in a neat new
calculation of the nature of deglacia-
tion from late glacial sea levels. Two
chapters concern the precision and in-
terpretation of oxygen isotope curves
in ice in Greenland and the variations
in late Pleistocene carbon-14 deter-
minations by the Dansgaard team and
Stuiver. Two very good long articles
by van der Hammen and by Wright
provide careful, up-to-the-moment in-
terpretations of the pollen record in
Europe and America. I find Wright’s
time-distribution chart of former
forests (fig. 9) most helpful in teach-
ing. Mammal stratigraphy is a less pre-
cise climatic tool, as Kowalski says,
and is the only subject treated in the
book that is not tied precisely to the
latest isotopic dating. The two sum-
maries of mammal evolution (mostly
European) make the subject more
meaningful than previous long lists.
Two long summary papers about the
cradles of man and civilization (East
Africa by Bishop and the Near East
by Farrand) demolish the simple idea
of “pluvials” correlated with glacials.
Ewing concludes with an all-too-short
updating and defense of his and Donn’s
theory of the causes of glaciation.

Of course one can point to a few
weaknesses. I deplore the paucity of
cross references among articles; of
course this is hard for an editor to
achieve after 34 authors have scattered.
The long, detailed tables of data (pp.
147-81) could hardly be read by any-
one. The heavy titles of some of
Wright’s diagrams, the reduction of a
few pollen spectra to the point of

illegibility, and the hand printing of
Farrand’s fig. 8 detract from the finish
of the volume. For all that, 606 pages
with plenty of plates is a bargain at
$20 today.

The occasion for this symposium
and volume was the retirement of
Richard Foster Flint, Henry Barnard
Davis Professor of Geology at Yale.
And Flint well deserves a stimulating
volume like this after a life full of
inquiry in all corners of the earth.
This book is not, however, exclusively
a product of Yale thinking by the
many students of the Quaternary
whom Flint has sent out; it is a collec-
tion of many points of view. Above
all there are many new ideas to be
tested in the future: basin and range
orogeny as a result of westward migra-
tion of the North American plate,
identity of Brgrup, Bglling, and
Allergd climatic reversals from oxygen
isotopes in deep ice cores, fully quanti-
fied paleoclimatic curves from a pela-
gic ecosystem essentially unchanged
during the Pleistocene, and interpreta-
tions of back-melting versus later down-
wastage of the last glacial ice margins
from comparisons of well-dated sea
level and ice margin positions., One
gains two distinct impressions: (i) that
the glacial-interglacial climates varied
from place to place in a complex way
if mean annual temperatures could
vary by a scant 4°C over the broad
Pacific but by 7°C or more over the
Atlantic and 13°C on the Greenland
ice top, and (ii) that glacial refrigera-
tions go much farther back in time (at
least 4 million years) than we con-
ceived a decade ago and are much
more numerous than the standard total
of four or five. You must read it to
believe it.

R. P. GOLDTHWAIT
Department of Geology,
Ohio State University, Columbus

The Decline of a Theory

The Caloric Theory of Gases from La-
voisier to Regnault. RoBerT Fox. Claren-
don (Oxford University Press), New York,
1971. xvi, 378 pp. $16.

Before 1850 most physicists and
chemists held as a working assump-
tion the view that gases were com-
posed of stationary particles, kept
apart by repulsive forces. These forces
were accounted for by the putative
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