hook reviews

T h e Atmospheres of Venus and Mars. Edited by John
C. Brandt and Michael B. McElroy. Gordon and Breach
Science Publishers, Inc., New York, London, Paris, 1968.
288 pages. $15.00.
Our closest planetary neighbors, Mars and Venus, have
atmospheres that differ considerably from our own and
from each other. Both are composed mainly of carbon dioxide as compared to the approximately four parts nitrogenone part oxygen mixture of the Earth's air. Mars' atmosphere
is thin, the surface pressure being only 1/100 of Earth's.
Venus, on the other hand, has a very thick atmosphere whose
surface pressure is between 20 and 150 times Earth's. T h e
average surface temperature on Mars is low—about 220K—
but huge diurnal variations—^100K—may carry equatorial
temperatures above freezing during the day. Venus is extremely hot; its mean surface temperature is about 700K.
Clouds are relatively rare on Mars; on Venus, they apparently cover the sky completely and perpetually. Although
traces of water vapor have been detected in both atmospheres,
the compositions of the clouds of Mars and Venus are uncertain. Both planets have wind systems about which we
know very little. We can expect their general circulations to
be quite different from each other, if only because the rotation period of Venus is extremely large (245 days) compared
to Mars' (24.6 hours), which is close to Earth's.
Until fairly recently the study of planetary atmospheres
(other than Earth's) has been the province of the astronomers (who were probably more interested in the stars). T h e
space age has produced the capability of unmanned and
manned observational flights to the vicinity of the planets.
T h e possibility of planetary exploration and the observational results of the first space probes to our neighboring
planets have drawn meteorologists, aeronomers, and other
atmospheric physicists to this field of study. " T o take stock
and to consider the future direction of planetry physics," a
symposium entitled " T h e Atmospheres of Venus and Mars"
was held in Tucson, Ariz., in early March of 1967. T h e timing
of the conference was such that it took place after the successful flights of Mariner 2 past Venus in 1962 and Mariner
4 past Mars in 1965, but before the Soviet Venera 4 and
U. S. Mariner 5 flights to Venus in October 1967.
T h e book entitled "The Atmospheres of Venus and Mars"
is essentially a proceedings volume and consists of a number
of invited review papers plus some additional contributed
papers that were presented at the conference. It probably
differs from most proceedings volumes in that the contributed papers were refereed.
T h e first paper printed in the volume—although the last
presented at the symposium—is a summary review of the
conference by Richard Goody. This review is an excellent
one for those who attended the conference (for whom it was
intended), but to someone who was not there the terse references to papers presented at the conference (many of
which were not published in the present volume) may be
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frustrating. Two reviews of the lower atmospheres of these
planets follow, the one on Venus by D. Deirmendjian, and
the one on Mars by J. C. Brandt and H. Spinrad. While the
Brandt and Spinrad review is written in orthodox style, Deirmendjian's review was obviously designed to be spoken and
to encourage discussion at the symposium (which it did).
All proceedings volumes are criticized because the quality
of the papers in them varies considerably. What no one
seems to realize is that there can be a distinct difference
between a talk at a conference and a written paper on
the same subject. If presentations designed for verbal delivery are thrown together with traditionally written scientific
papers in a proceedings volume, it is only natural that there
be an uneven "quality." T h e reviews of the lower atmospheres of Mars and Venus are followed by research papers
on light scattering theory (H. C. v. d. Hulst, W. M. Irvine)
and spectroscopic observations (M. J. S. Belton et al.), and
short notes on the microwave phase effect (P. Thaddeus) and
exospheric temperature (S. H. Gross et al.) on Venus. Of this
group, the paper by Belton, Hunten, and Goody on Quantitative Spectroscopy of Venus in the Region 8000-11,000 A is
noteworthy because of its fine combination of observation
and theory. Much of the remainder of the volume is devoted
to papers concerned mainly with the upper atmosphere of
Mars, and, in particular, with the Martian ionosphere. Mariner 4, with its radio occultation experiment, observed a
"surprisingly underdeveloped" ionosphere. Peak electron concentration was almost two orders of magnitude lower than
some of the estimates made prior to the flight; the height
of the peak (125 km) was lower and sharper than expected;
and there was an extremely steep topside gradient. These
features have been variously interpreted as an E, Fl, or F2
layer, with each of these interpretations demanding different
physical processes and environmental conditions in the vicinity of the peak. Represented in this part of the volume are
D. M. Hunten, F. S. Johnson, T . M. Donohue, A. Kliore, G.
Fjeldbo, V. R. Eshleman, A. J. Dessler, R. J. W. Henry, and
M. McElroy.
Of most interest to meteorologists is the paper by S. Hess
on the Hydrodynamics of Mars and Venus. It consists of two
parts: an excellent introduction to the principles of large
scale atmospheric dynamics for planetary physicists and a
critical review of theoretical studies of the general circulation of Mars and Venus.
Needless to say, some of the material presented was out
of date before the volume was published in 1968. In fact, the
proceedings of the Second Arizona Conference on Planetary
Atmospheres, held in March 1968, were also published in
1968, in the July issue of the JOURNAL OF THE ATMOSPHERIC
SCIENCES. These proceedings contain papers on the results
of the successful Venera flight into the atmosphere of Venus
and the Mariner 5 flyby of the planet, which provided valuable new information on the composition, pressure, and
temperature of the Venus atmosphere.
Vol. 50, No. 7, July
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Goody, in his summary review, called the conference "a
significant landmark in the subject," in that meteorologists
and aeronomers, with more precise knowledge of Mars and
Venus than was hitherto available, were beginning to apply
their methods to the study of these planetary atmospheres.
The present volume will be of most use to those already
active, or those who wish to become active, in this fascinating research field.—George Ohring
Der A u f b a u der E r d a t m o s p h a r e (The Structure of the
Earth's Atmosphere). By H. Faust. Friedrich Vieweg & John,
Braunschweig, 1968. 307 pages. DM 56.—.
The author has attacked a very intricate and challenging
problem, the combination of the fields of aerology and
aeronomy. This ambitious goal is almost beyond the capability of one individual, as the accumulation of material
about the Earth's atmosphere has mushroomed in recent
years. T h e author has consulted with leading German scientists in the field of aeronomy to overcome this difficulty.
The vast literature of recent years may explain why the
author approaches his goal by asking what to omit, and concludes that by and large material published in other monographs or books and specialized areas should be left out. He
liberalizes his view with respect to the selection from books
by applying the restrictions to German books, and only half
of the material may be really new to the English speaking
reader. T h e point is, however, that finally it is the author's
choice what to include and describe.
We find three major divisions, with each one comprising
about one-third of the book. In the first part the reader is
introduced to basic principles of meteorology. The second
part could be described as the cell structure of the atmosphere, as many results are taken from the author's intensive
research with his collaborators into the cell structure of the
atmosphere. The last part comprises aeronomy.
The first part (Earth atmosphere, division into layers, basic
laws and troposphere) apparently has been written largely
for the non-meteorologist, although some newer topics such
as the "Kleinwetterlagen" (= small scale weather patterns),
Null-layer and satellites are introduced. English readers probably will be familiar with most of the material in these
chapters. The description of the troposphere serves obviously
the dual purpose of familiarizing the reader with basic facts
and presenting the first story in the atmospheric structure;
however, this chapter deals more with the problem of weather
patterns, air masses, and fronts than with the structure of
the atmosphere.
The reviewer would have liked to see an expansion of the
section on traces and aerosols, but as an introduction it may
suffice. T h e same holds for the origin of the Earth and the
Earth's atmosphere, which is probably the only place where
the author uncritically accepts a hypothesis. Contrary to the
impression of the reader of the book, the discussion of the
Earth's origin from cold or hot material is continuing among
scientists.
The second part, on the "cell-structure" (stratosphere, mesosphere, homosphere), would be easier to understand had it
been preceded by a comprehensive introductory graph of the
later developed cell-structure, similar to the summary graph
in the chapter on the homosphere. And yet, these three chapters are probably the most interesting to read. The author
has incorporated into the cell-structure such phenomena as
the sudden stratospheric warmings, the 26-month oscillation,
changes from summer to winter conditions and other recent
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discoveries, which may not all be new to the English reader,
but are scattered in various literature sources. T h e book
certainly would be incomplete without these topics.
It is noteworthy that the author introduces a concept of
the "homosphere" with constant molecular composition, in
contrast to the heterosphere where dissociation and ionization
exist.
Some graphs on the density may have been more effective
in units of percentage deviations from the standard atmosphere. It would further be helpful for the English reader
if the convention of calling a West and South wind positive
would have been adopted.
T h e last chapters review problems in aeronomy. T h e meteorologist who has not kept up with aeronomy will find a
diversity of new scientific results from satellites and high
reaching rockets. The author has not overlooked the important fact that the equations conventionally used in meteorology are not sufficient for these high altitudes, and he presents
some of the changes. He has adopted the IUGG 1960 nomenclature for the homosphere, but he keeps the older conventional name of ionosphere for the higher altitudes, and the
thermosphere is explained on page 15. Thus his divisions by
electrical layers is no surprise, although any division into
layers in these high altitudes is debatable and depends largely
on the element of consideration.
This last part of the book with its many citations does
not strike the reviewer as being such fluent reading material as the first parts, but possibly the proliferation of
scientific papers in this rapidly expanding field made this
form of presentation necessary.
Although the text is supplemented by 438 references, virtually all of them date from 1965 and before; about 45% of
the selected references are older than 10 years, and 15% are
books.
T h e review copy contained several misspelled names; also
the negative sign is omitted on several scales of graphs.
These are minor errors and can be easily corrected by the
reader. Unfortunately some other discrepancies slipped into
print. On page 55, the described £ is the vertical component
of the vorticity, not the horizontal component as stated, and
on page 23 the moist adiabatic coefficient is given as —1/2°
per 100 m without a reference to the temperature dependence. Fig. 3/2, page 27, refers to the upper limit rather than
lower limit. The Lenard effect (p. 25) may not be sufficient
to explain thunderstorm electricity. On pages 15 and 216 a
title graph is referenced which the reviewer could not find
in his copy. T h e list of symbols of equations (p. 17) would
be easier to find at the beginning or end of the book.
This book has strong and weak parts and fills a definite
need on the subject in the German literature. It is recommended to physicists and meteorologists. The physicist will
find an introduction to some basic facts on the behavior of
the atmosphere in the lower layers, while the meteorologist

will find an introduction to atmospheric physics of high
altitudes.—Oskar M. Essenwanger
Quaternary P a l e o e c o l o g y , Volume 7 of the Proceedings of
the VII Congress of the International Association for
Quaternary Research. Edited by E. J. Cushing and H. E.
Wright, Jr. Yale University Press, New Haven and London, 1967. 433 pages. $15.00.
T h e Quaternary period refers loosely to the last 2 to 3
million years of geologic time. Quaternary paleoecology is,
therefore, the study of ecosystems that no longer exist.
Palynology, the stratigraphic study of pollen, is the central
discipline in studying past ecosystems and, consequently,
the main emphasis of this collection of papers is on the
description of plant communities. About three-quarters of
the 23 papers in this volume concern only pollen analysis.
There are a few that utilize other techniques: the study of
macrofossils, insects, mollusks, and soils.
T h e relevance of the subject matter to the meteorologistclimatologist does not lie in the study of past ecosystems per
se, but in the contributions such study might make to the
determination of past climate and climatic change. T h e overall contribution of the volume comes not from whatever
consensus about past climate might have emerged, but from
some plain language comments by the editors in the Introduction. (Most meteorologist-readers will want to read only
this Introduction.) T h e editors pose a dilemma in the reconstruction of past climate and perhaps implicitly a challenge for the climatologist. This comes about in the following manner: the first six papers were presented at a symposium at which the main topic was the glacial history of
the upper Mississippi Valley. T h e specific concern of these
six papers as well as some of the others was in the connections between ice-margin fluctuations and vegetational shifts,
two presumed indicators of climatic change. T h e editors
summarize the symposium: "Lack of clear success [in establishing correlations between ice-margin fluctuation and
changes in the pollen sequence] casts some doubt on the
sensitivity of pollen analysis in detecting climatic change
of the magnitude sufficient to cause ice-margin fluctuation—
or casts doubt on the assumption that ice-margin fluctuations
reflect changes in the regional climate."
In other words, to use secondary evidence such as the composition of a plant community or the location of glacier margins to establish a past climatic regime one must start with
an assumption as to the degree of dominance the climate has
on the system studied. T h e palynologists and glacialogists
have a difficult enough problem, in this instance. Are the
climatologists prepared to contribute evidence as which of
the assumptions quoted above is the more likely? T h e reviewer hesitates to suggest it, but perhaps the dilemma is
partly caused by the difficulty in achieving agreement as to
just what constitutes a change in climate.—Paul R. Julian
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