tary beds and intrusive bodies of igneous
rock. A minimum thickness exceeding
30,000 feet of the altered strata has been
determined. Unconformable on these
basement rocks is the Adelaide system
of varied sedimentary formations, classi-
fied as Proterozoic or late Precambrian,
essentially unmetamorphosed and with
maximum total thickness of more than
50,000 feet. Extensive glacial deposits
are found at two widely separated hori-
zons in this thick section. Marine forma-
tions of Gambrian age, many thousands
of feet thick, were laid down conform-
ably above the Adelaide system. De-
formation that began later in the Cam-
brian period culminated in the early
Paleozoic orogeny. The resulting chain
of mountains extended from Kangaroo
Island, southwest of Adelaide, at least
1000 miles to the north and northwest.
The present low chains in the state are
remnants of this ancient mountain belt,
after repeated uplifts, erosion, and lo-
cal burial by younger sedimentary de-
posits.

Except for limited outcrops of beds
dated doubtfully as Ordovician, the only
Paleozoic rocks known to have been
formed in South Australia after the
mountain making are Permian glacial
deposits, which locally rest on glaciated
bedrock floors. Mesozoic deposits, partly
marine and partly continental, have lim-
ited distribution and thickness and are
only moderately deformed. Workable
coal beds occur locally in Triassic sec-
tions. During Cenozoic time some down-
warped areas received marine sediments;
a widespread cover of continental de-
posits was formed, and important local
uplifts have resulted from warping and
faulting.

Details of the geology and of the in-
ferred history are presented in ten chap-
ters, each dealing with a specific prov-
ince of the state. A brief summarizing
chapter integrates the salient points.
Geology is represented without topog-
raphy, on black-and-white sheets—some
page-size; others folded tip-ins; the four
largest, separate sheets in a pocket. The
scales of these maps range from 8 to 16
miles to the inch. The one complete
map of the state, in color, is a one-page
frontispiece, with scale one inch to 120
miles. Stratigraphic and structural rela-
tionships are clearly represented by dia-
grams, sketches, and a number of excel-
lent halftone plates.

Thus, the treatise is brief and in large
part of reconnaissance character. Never-
theless it is a welcome reference volume,
presenting the salient geologic features
of the entire state and bringing together
for the first time much critical informa-
tion won through field studies during the
past 30 years.

CuEeSTER R. LONGWELL
U.S. Geological Survey,
Menlo Park, California
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Descriptive Meteorology. Hurd C. Wil-
lett and Frederick Sanders. Academic
Press, New York, ed. 2, 1959. xix + 355
pp. Ilus. $7.50.

This book is very useful. It is a wel-
come revision of the first edition, which
was written, like so many meteorological
texts in the United States, as an aid for
the training program of World War II.
Thousands of weather forecasters were
needed by the Armed Forces. At that
time the emphasis was on mapping,
analysis, and forecasting of weather fea-
tures. The senior author (who has ac-
quired an able collaborator in this sec-
ond edition) tried then to meet both the
practical demands and the requirements
for thorough understanding.

The present volume backs off a little
from the practical aspects. It makes up
fully for this change by an expanded
and much more penetrating probing into
the behavior of the atmosphere. After a
relatively brief introduction to the ther-
mal and radiative properties of the air,
most of the space is devoted to atmos-
pheric motions. The general circulation
of the atmosphere and the smaller circu-
lation systems embedded in it and the
relative interdependence of these sys-
tems, together with their causes, are ex-
tremely well discussed. In particular, the
chapter on secondary circulations of the
thermal type, which includes the mon-
soons and tropical storms, is excellent.
The confusing assortment of currents and
eddies, which so bewilders the beginner
in atmospheric science, is presented as a
logical system. The shortcomings are
those inherent in our lack of knowledge
of many of the phenomena.

A final chapter is devoted to weather
forecasting and weather modification. It
contains no magic recipes for either.
Rather, the authors give a critique of
present capabilities and a seasoned out-
look regarding what may reasonably be
expected in the next decade or two. In
neither field is there anything to please
the pseudo scientists who have stirred up
extravagant hopes for perfect forecasts
and widespread weather control. The
research path is a long and hard one,
and the incipient meteorologist might as
well know it.

This book is designed to give informa-
tion at the professional level in the field
of meteorology. It will serve best in con-
junction with a course on the subject,
for it raises questions that a beginner will
have difficulty in answering for himself.
But it can admirably support the neces-
sary companijon studies on meteorolog-
ical observation, dynamic meteorology,
and the synoptic laboratory.

On one point I find myself out of step
with the authors. In the whole text only
five persons are named (presumably, be-
cause basic material came from their
papers). This leaves the student entirely

without historical perspective of the field
and its development. I am sure there is
little doubt about the stature of Rossby,
V. Bjerknes and J. Bjerknes, Palmén,
and a good many others. Why not give
them credit for their contributions? This
would not necessarily require extensive
literature citations, which the authors
expressly wanted to avoid.

On the whole, it is gratifying to see
this addition to the solid texts in a field
which needs to attract much talent in
the future to help in the solution of its
many problems.

H. E. LANDSBERG
Office of Climatology,
U.S. Weather Bureau

Advances in Chemical Physics. vol. 1.
I. Prigogine, Ed. Interscience, New
York, 1958. xi+ 414 pp. Illus. $11.50.

This is the first of a series of volumes
which, it is anticipated, will be pub-
lished annually. The field of chemical
physics is assumed to include such prob-
lems as those of chemical kinetics, mo-
lecular physics, molecular spectroscopy,
transport processes, thermodynamics, the
study of the states of matter, and the
variety of experimental methods used.
The purpose of the series is to make
available a group of comprehensive ar-
ticles each of which is the report of an
expert in a particular field, who ex-
plains his view on a subject freely and
without limitation of space. For the most
part the articles are of a review nature
and are well done, at an authoritative,
advanced level; they are not exactly
light reading for one not a specialist in
the field under treatment.

The emphasis in this volume is on non-
equilibrium effects in transport processes
and chemical kinetics, but several ar-
ticles on other subjects are included. The
titles and authors represent adequately
what one may expect to find in the vol-
ume: “Statistical mechanical theory of
transport processes. X. The heat of
transport in binary liquid solutions” (13
pages), Richard J. Bearman, John G.
Kirkwood, and Marshall Fixman;
“Theoretical and experimental aspects
of isotope effects in chemical kinetics”
(62 pages), Jacob Bigeleisen and Max
Wolfsberg; “Some physical aspects of
gaseous chemical kinetics” (16 pages),
G. Careri; “Dielectric properties of
dilute polymer solutions” (42 pages), L.
de Brouchere and M. Mandel; “Trans-
port processes in liquids” (30 pages),
Frank C. Collins and Helen Raffel;
“The relation between structure and
chemical reactivity of aromatic hydro-
carbons with particular reference to car-
cinogenic properties” (37 pages), R.
Daudel; “Molecular theory of surface
tension” (35 pages), A. Harasima; “Re-
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cent developments in molecular orbital
theory” (27 pages), H. C. Longuet-
Higgins; “Intermolecular forces and
equation of state of gases” (31 pages),
Taro Kihara; “On statistical mechanics
and electromagnetic properties of mat-
ter” (52 pages), P. Mazur; and “The
application of the theory of stochastic
processes to chemical kinetics” (38
pages), Elliott W. Montroll and Kurt E.
Shuler.

Pauwr C. Cross
Department of Chemistry,
University of Washington

Flavor Research and Food Acceptance.
A survey of the scope of flavor and
associated research, compiled from pa-
pers presented in a series of symposia
sponsored by Arthur D. Little, Inc.
Reinhold, New York; Chapman and
Hall, London, 1958. vi+ 391 pp. Illus.
$10.

This book, based on a series of four
symposia organized by Arthur D. Little,
Inc., in 1956-1957, integrates the related
aspects of food flavor revealed by sensory
testing, consumer testing, psychology,
physiology, and chemistry. The topics
are presented by leading authorities
among research consultants, universities,
government research laboratories, and
the food industry. The physiological
basis of flavor is described as the ad-
sorption of certain characteristic chem-
ical components on the surface of the
taste receptor cells on the tongue, which
results in electrical depolarization of
these “chemoreceptor” surfaces. This in
turn induces electrical impulses in the
nerve fiber; the frequency of these im-
pulses is directly related to the strength
of the chemical taste stimulus. Electro-
physiological tests on single nerve fibers
of the rat show that most of these fibers
respond in varying degrees to more than
one of the salt, sour, bitter, and sweet
categories. These sensations, therefore,
do not correspond to individual basic
receptor types.

Organoleptic testing by laboratory
panels is described in terms of tech-
niques for detecting difference from a
standard. The statistical significance of
the findings is shown to be dependent on
panel size, degree of difference sought,
and design of the test. Descriptive test-
ing of complex flavors can be accom-
plished by the flavor-profile method
originated by Arthur D. Little, Inc. This
is a method of subjective analysis by
trained panels, which considers total
flavor amplitude plus independently rec-
ognizable aroma and flavor components,
according to type, intensity, and order of
perception. Methods of scoring and rank-
ing flavors are discussed, both generally
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and specifically, in relation to dairy prod-
ucts. Suggestions are offered with respect
to selection of experimental media to
use in evaluating separate flavor com-
ponents, methods for separating odor
samples and presenting them to test sub-
jects, and adequate design and control
of the test environment (the physical
setting, handling of samples, and selec-
tion, training, and motivation of judges).

A chapter devoted to the importance
of new-product development from man-
agement’s point of view emphasizes the
need for business-economic appraisals of
market and profit opportunity to guide
research. Consumer testing serves to re-
duce the risks attendant on product de-
velopment.

Some classifications of tests are pre-
sented, including the following: (i) blind
paired comparisons; (ii) paired compar-
isons of identified products, in which
identification allows for .the effects of
the package or the product image
in the consumer’s mind; (iii) monadic
testing, in which standard, experimental,
and competitive products are randomly
sampled in identical packages (one to
each tester), and in which a later sur-
vey is used to determine the acceptance
of experimental samples relative to the
total market; (iv) scaling tests, useful
when there are several contending ex-
perimental products; (v) continued-use
tests to establish the duration of an initial
acceptance or rejection; and (vi) mul-
tiple-paired comparisons, in which a
number of variables may be appraised
in a statistical design; this test provides
more information than is available from
stepwise paired comparisons without re-
quiring an increase in the number of
testers.

A chapter devoted to the Nielsen
method of market analysis shows how
sales trends can be used to measure the
effects of new-product promotion and to
study the vulnerability of established
products.

A section of seven chapters gives in
detail the experiences of six food manu-
facturers and one oil refiner in their
applications of organoleptic product-ac-
ceptance testing.

The final section covers analytical in-
vestigations of complex natural flavors
by physicochemical separation of their
important components. Some of the tools
employed for these purposes are de-
scribed—for example, distillation, selec-
tive solvent extraction, liquid and vapor
phase chromatography, countercurrent
distribution between immiscible solvents,
mass spectrometry, and infrared spectros-
copy. A recent approach to flavor devel-
opment in processed foods is described,
which employs postprocessing treatment
with specific enzymes designed to react
with surviving flavor precursors. The
chromatographic separation of straw-

berry oil derivatives in the Swiss labora-
tories of Firmenich is described, with
experimental details. A parallel study
made in the U.S. Department of Agricul-
ture laboratories, which employed vapor
phase chromatography, is also presented.

Investigations of flavor in dairy prod-
ucts emphasized the usefulness of the
2,4-dinitrophenylhydrazine derivatives in
identifying flavor components. The odor
of Cheddar cheese has been related to
beta - methylmercaptopropionaldehyde.
Following a chapter on the analytical
separations of limonene sulfides, ana-
lytical details and extensive data on the
composition of citrus oils are reported,
from the U.S. Department of Agricul-
ture laboratories in California.

A summation chapter by A. J. Haagen-
Smit draws a rather tenuous thread of
continuity through the otherwise loosely
related separate chapters. Several chap-
ters carry extensive bibliographies, and
an alphabetical subject index is pro-
vided.

L. W. ELpER
Research Center,
General Foods Corporation

International Directory of Psychologists
Exclusive of the U.S.A. Prepared for
the National Academy of Sciences-Na-
tional Research Council by the Com-
mittee on an International Directory
of Psychologists, Division of Anthro-
pology and Psychology. Publication
520. Eugene H. Jacobson, Ed. H. C.
J. Duijker, European Co-Editor. Na-
tional Academy of Sciences-National
Research Council, Washington, D.C.,
1958. xii+ 527 pp. $5.

This book contains information about
psychologists in all countries outside the
United States. Plans for this directory
were prepared by a committee of the
National Academy of Sciences—National
Research Council; Edwin G. Boring
served as chairman of the committee.
Since the American Psychological Asso-
ciation publishes a directory of psycholo-
gists in the United States, it was decided
that the International Directory should
not duplicate that effort.

The arrangement of the directory is
alphabetical by country and by name
under each country. The following in-
formation is supplied for each entry:
Name and title; preferred mailing ad-
dress; date of birth; place of birth; high-
est earned academic degree; university
granting degree and year in which de-
gree was granted; membership in pro-
fessional societies; editorial responsibili-
ties; current occupation; primary fields
of interest in psychology; and sex.

An index of names adds to the use-
fulness of this compilation.

SCIENCE, VOL. 129



