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The Ionosphere. Proceedings of the In- 
ternational Conference held at Lon- 
don, July 1962. A. C. Strickland, Ed. 
Institute of Physics and the Physical 
Society, London, 1963 (order from 
Chapman and Hall, London). x + 
528 pp. Illus. ?5 5s. 

Strickland and his collaborators are 
to be congratulated for the excellent 
format of this volume and for the speed 
with which it was published. 

The book is divided into four sec- 
tions: Ionospheric Constitution and Ion- 
izing Radiations, Geomagnetism and 
the Ionosphere, Irregularities and Drifts 
in the Ionosphere, and the Mathematics 
of Wave Propagation through the Ion- 
osphere. Three papers that give pre- 
liminary results from the first Anglo- 
American satellite, Ariel, are also 
included. Each section is preceded by 
a generally well-written introductory 
chapter in which the chairman of that 
section reviews the topics covered, and 
each is closed by a summary of the 
papers presented. 

Broad features of the structure of 
the ionosphere are discussed in a paper 
that opens the section on the constitu- 
tion of the ionosphere and ionizing ra- 
diations. Another paper in this section 
proposes a new model atmosphere, 
characterized by a high 0 to N2 ratio, 
which is then used to obtain a model 
for the E and Fl layers. Electron den- 
sity measurements are used by one 
author to determine the neutral scale 
height at the F2 peak, and by another 
to deduce ion temperatures above the 
F2 peak. Diurnal variations in electron 
density at the magnetic equator are re- 
ported. One of two papers on solar x- 
ray emission reports results from a 
series of rocket measurements; the oth- 
er compares theoretical predictions with 
recent measurements. A single paper 
deals with the D region; this imbalance 
is characteristic of all sections. Round- 
ing out the first section are papers on 
the effects of solar eclipses and flares 
on the ionosphere and on the geomag- 
netic anomaly of the F layer. 

Interactions between the geomagnetic 
field and the ionosphere are treated in 
some 20 papers in the section on geo- 
magnetism and the ionosphere. The 
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the relative significance of the processes 
is made. Three interesting papers deal 
with the correlation of ionosphere be- 
havior at geomagnetic conjugate points; 
another paper presents data on the ef- 
fects of nuclear detonations on the ion- 
osphere. 

In the section on irregularities and 
movements of the ionosphere a large 
number of observations of those phe- 
nomena in the F region are reported. 
A substantial body of data from back- 
scatter measurements and from scintil- 
lation of radio star and satellite radia- 
tions is presented. That only a limited 
number of conclusions can be drawn 
from these many observations is recog- 
nized in the summary paper; some of 
the theories employed to explain the 
experimental data are also discussed. 

The section on the mathematics of 
wave propagation contains articles on 
such topics as the reflection of waves 
from various model ionospheres, one 
of which uses an energy-dependent 
electron-ion collision frequency; very 
low frequency propagation; impedance 
of an antenna immersed in the ion- 
osphere; treatment of the wave equa- 
tion in dipolar coordinates; and the 
usual earth-ionosphere waveguide prob- 
lems. Unfortunately only one paper 
treats the ionosphere as a plasma. The 
comparative neglect of the latter ap- 
proach is unjustified in view of the in- 
creasing importance of plasma methods, 
in treating problems on the interaction 
between electromagnetic waves and the 
ionosphere. 

The three papers in which prelimi- 
nary results from the Ariel satellite are 
presented close the book. The first of 
these papers presents solar x-ray spec- 
tra observed during solar flares. Others 
report the results of plasma probe ex- 
periments. that show a surprising diur- 
nal electron temperature variation; di- 
rect measurements of ion spectra, in- 
cluding the identification of He+; and 
an electron density measurement that 
shows a significant new ledge of ioniza- 
tion near 800 kilometers. All of these 
data are very preliminary, and it seems 
likely that further analysis will alter 
some of the initial interpretations of the 
results. 

The more than 70 papers in the vol- 
ume contain a great deal of valuable 
material that will be useful to ion- 
osphere scientists. 
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Aerophotogeodetic Surveying 
A Course in Higher Geodesy. Sphe- 

roidal geodesy and fundamentals of 
gravimetry and practical astronomy. 
P. S. Zakatov. Translated from the 
Russian. Published for the National 
Science Foundation by the Israel Pro- 
gram for Scientific Translations, 
Jerusalem, ed. 2, 1962 (order from 
the Office of Technical Services, 
Washington, D.C.). x + 390 pp. Il- 
lus. Paper, $4. 

"This textbook is intended for fourth- 
and fifth-year university students spe- 
cializing in aerophotogeodetic survey- 
ing," says the author in the preface to 
this excellent book. In one sense the 
prefix, "aerophoto," is somewhat mis- 
leading, for aerial photography and 
photogrammetry are never mentioned. 
Nevertheless, since the shape and di- 
mensions of the Earth are basic to all 
maps and since, in modern practice, all 
maps, save those at the largest scale, 
rest ultimately on aerial photographs, 
geodetic surveying and aerial photog- 
raphy are both foundations of precise 
cartography and must be considered to- 
gether; thus, the phrase "aerophotogeo- 
detic surveying" is a logical marriage. 

The volume is a comprehensive treat- 
ment of the fundamentals necessary for 
the geodetic portion of such work. The 
author begins with definitions of the 
parameters of the Earth's ellipsoid; he 
then proceeds logically to the relations 
between them and develops, with all 
necessary rigor, the familiar formulas 
for the solution of spherical and sphe- 
roidal triangles and the calculation of 
geodetic latitudes, longitudes, and azi- 
muths. A chapter is devoted to the deri- 
vation of basic formulas that pertain 
to the transverse mercator projec- 
tion, called the Gaussian; the author 
then discusses astrogravimetric leveling. 

More than half the book is devoted 
to a lucid discussion of deflection of 
the vertical, the principles behind gravi- 
metric methods of determining it, and 
astronomical methods of observation. 
This is no manual of instrumentation 
or field operations; instead, it is a clear 
and uncluttered development of basic 
theory, a derivation of formulas used, 
a discussion of accuracies attained by 
making certain reasonable approxima- 
tions, and an outline of the steps re- 
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quired in data reduction, with a few 
illustrative examples of calculations. It 
should be required reading for anyone 
engaged in these aspects of physical 
geodesy. 
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The translation, obviously a work of 
care and intelligence, is excellent. This 
would be a truly international volume 
that could and should be used any- 
where, if it were not for the few his- 
torical accounts in which all work in 
geodesy, past and present, is described 
as entirely Russian. 

MILTON GLICKEN 
Fairchild Aerial Surveys, 
Los Angeles, California 

Body Composition 

The Body Cell Mass and Its Supporting 
Environment. Body composition in 
health and disease. Francis D. 
Moore, Knud H. Olesen, James D. 
McMurrey, H. Victor Parker, Mar- 
garet R. Ball, and Caryl Magnus 
Boyden. Saunders, Philadelphia, 
1963. xxvi + 535 pp. Illus. $23. 

This monograph presents data re- 
lated to body composition which have 
been collected from normal subjects 
and patients. It is, furthermore, an ex- 
position of the utilization of biophysical 
techniques in which isotopes are em- 
ployed to systematically investigate the 
volumes and the compositions of the 
fluids found in the several compart- 
ments of the body. The authors and 
their colleagues have been among the 
pioneers in the development and use of 
these techniques, and it is fitting and 
useful that they should now bring to- 
gether their material. The book is di- 
vided into two major sections. The first 
includes a discussion of materials, 
methods, and values; the second part 
presents the data obtained from a 
group of patients that included some 
of the common clinical, surgical, and 
medical problems seen in hospital 
practice. 

In the first portion of the mono- 
graph there is a detailed account of 
the methods, interpretations, and calcu- 
lations; an exposition of the statistical 
techniques employed; and a presenta- 
tion of the values for normal adults. In 
their calculations and presentations the 
authors employ a variety of ratios 
aimed toward formulating the image of 
the average man in health. This has 
certain statistical qualities that recom- 
mend the approach in that it permits a 
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with that observed in a patient, one 
sometimes wonders whether this might 
not be misleading in the context of 
the specific problem of the particular 
patient. 

A more thorough and critical 
analysis of this problem, explicitly 
stated, would be helpful. Nevertheless, 
the data are exceedingly valuable and 
will be useful to many. A section at 
the end of the book presents some of 
the methodology in greater detail and 
thereby enriches the first part of the 
monograph. 

The second portion deals with analy- 
ses of the distortion in body composi- 
tion among patients with chronic wast- 
ing disease, acute injury and infection, 
hemorrhage, anemia, hypo- and hyper- 
natremia, heart disease, renal and he- 
patic failure, and obesity. A "summary 
without conclusions" is then presented, 
which, in fact, summarizes the mono- 
graph in a systematic and sequential 
fashion. It is here, perhaps, that a 
searching critique of the potential pit- 
falls in the applications of this par- 
ticular approach would have been ap- 
propriate. 

The bibliography is concerned pri- 
marily with literature specifically re- 
lated to the examination of body com- 
position, and to this extent it obviously 
will be quite useful. However, since the 
authors attempt to correlate the dis- 
tortions in body composition in disease 
with pathophysiologic mechanisms, it 
would be helpful if the bibliography in- 
cluded considerably more of the ac- 
cumulated literature of this field. This 
is made all the more pertinent since 
the discussion of the pathophysiology 
is not always precise or complete. 

This monograph will be helpful to 
all those who are interested in the vol- 
umes and the composition of the body 
fluids in health and the distortions there- 
of that may be observed among patients 
with a variety of disorders. The data, 
in both the normal and the diseased 
group, are obviously useful, and it is a 
great aid to have these collected in one 
volume. The book would have been 
strengthened if the authors had been 
more explicit with respect to some of 
the limitations of the techniques em- 
ployed, and if a more complete and 
more elegant discussion of the patho- 
physiology of the disordered states had 
accompanied the account of alterations 
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On Science Communication 

How to Know a Fly. Vincent G. 
Dethier. Holden-Day, San Francisco, 
Calif., 1962. 127 pp. Illus. $3.75. 

This little book at once takes its 
place as a minor classic, somewhere 
between George Gamow's Mr. Thomp- 
kins in Wonderland and Jean Henri 
Fabre's immortal accounts of the lives 
of insects. However, the strong breeze 
of wit and rationality that blows 
through these pages makes dear old 
Fabre appear verbose and sentimental. 
The difference is more than the dif- 
ference between two men, though it is 
that. It represents a measure of the in- 
tellectual distance between the science 
of the late 19th century and that of the 
mid-20th century. The reader will find 
here not only a robust humor lacking 
in the more ponderous writing of the 
past but also a far greater critical 
acumen and a more penetrating imagi- 
nation. Perhaps the increased sweep 
and surness of modern knowledge 
permits a lighter touch. 

The author, an outstanding experi- 
mentalist at the University of Pennsyl- 
vania, writes largely but by no means 
exclusively from his own work. In 
many places the account becomes 
anecdotal but never trivial. Every story 
-the tale of the fly who reported on 
the tardy charwoman or the story of 
the carrousel for flies-carries a point. 
The topics range from the biological 
clock within each fly to the changing 
food cravings of pregnant lady flies (if 
an egg-laden dipteran may be termed 
pregnant). The approach is generally 
neurophysiological, with emphasis on 
sensory responses. At the same time we 
are never permitted to forget the role 
of these processes in the life of the 
whole fly. Thus, it is ehtirely appropri- 
ate that a leading ethologist, Tinbergen, 
has provided an introduction. 

The book is embellished with comic 
illustrations. The chapter headings are 
excerpts from Don Marquis, Lewis 
Carroll, and Edward Lear. These are 
amusing but often not very informative 
about the contents of the chapter. In 
conclusion, one is glad to admit that 
Dethier has made great strides in over- 
coming the language barrier which, for 
so many centuries, was almost the only 
effective barrier separating man and 
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past but also a far greater critical 
acumen and a more penetrating imagi- 
nation. Perhaps the increased sweep 
and surness of modern knowledge 
permits a lighter touch. 

The author, an outstanding experi- 
mentalist at the University of Pennsyl- 
vania, writes largely but by no means 
exclusively from his own work. In 
many places the account becomes 
anecdotal but never trivial. Every story 
-the tale of the fly who reported on 
the tardy charwoman or the story of 
the carrousel for flies-carries a point. 
The topics range from the biological 
clock within each fly to the changing 
food cravings of pregnant lady flies (if 
an egg-laden dipteran may be termed 
pregnant). The approach is generally 
neurophysiological, with emphasis on 
sensory responses. At the same time we 
are never permitted to forget the role 
of these processes in the life of the 
whole fly. Thus, it is ehtirely appropri- 
ate that a leading ethologist, Tinbergen, 
has provided an introduction. 

The book is embellished with comic 
illustrations. The chapter headings are 
excerpts from Don Marquis, Lewis 
Carroll, and Edward Lear. These are 
amusing but often not very informative 
about the contents of the chapter. In 
conclusion, one is glad to admit that 
Dethier has made great strides in over- 
coming the language barrier which, for 
so many centuries, was almost the only 
effective barrier separating man and 
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