middle-class fascination with them, a
suggestion about which Clarke reveals
some sensitivity, his review does demon-
strate that investigations of these mol-
lusks have made a significant contribu-
tion to the subject. His paper also con-
firms the point made less explicitly in
many others in this collection; a reason-
ably deep understanding of the ecology
of populations is necessary for a direct
demonstration of the action of selection
on them.

As a testimony to the ecumenical na-
ture of contemporary population biol-
ogy, two papers are devoted to plants.
M. T. Clegg, A. L. Kahler, and R. W.
Allard review some recent work on the
genetic demography of plants and sum-
marize some of the evidence for both fer-
tility and viability components to fitness
‘and for selection for different genotypes
during different stages of the life cycle.
D. A. Levin considers the effects of the
diverse mechanisms of reproduction and
spatially fixed modes of existence on the
effective sizes and genetic structure of
and the operation of selection in plant
populations. These two papers clearly
indicate that the models of freely recom-
bining, single-aged populations existing
in dimensionless habitats upon which
much of the mathematical theory of
ecological genetics is based are even
less appropriate as analogs of plant
populations than they are of animal
populations.

The final section of this collection, the
“‘coda,” is a paper by R. R. Sokal exam-
ining some of the evidence in support of
the fundamental hypothesis (sometimes
mistakenly considered to be an axiom)
that the processes of evolution as they
are studied and understood at the popu-
lation level, microevolution, are suf-
ficient to account for evolution at higher
systematic levels, macroevolution. Al-
though the evidence presented on pat-
terns of variation within populations and
among geographically distinct popu-
lations is considered to be consistent
with this hypothesis, Sokal expresses his
conviction that other ‘‘genomic rear-
rangements’’ are necessary for the mani-
fested diversity to be realized. This pos-
sibility that other mechanisms are in-
volved in evolution at higher systematic
levels was once the subject of consid-
erable controversy, which has also re-
cently reemerged from comparisons of
data on morphological and molecular
evolutionary rates. It seems clear that
the elucidation of these possible other
mechanisms will require an odyssey
beyond the p’s, ¢’s, and N’s of the in-
tegrated population biology and into as
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yet uncharted areas of molecular and de-
velopmental biology.

In summary, this is a good collection
of papers in contemporary population
biology. I see little utility for the volume
as a textbook for any but the most
advanced ‘‘topics’ courses. However,
people working in evolutionary and pop-
ulation biology should be aware of its ex-
istence and I expect may want to photo-
copy at least a few papers from it (for
their own personal use, of course).

Bruck R. LEVIN
Department of Zoology,
University of Massachusetts,
Amherst 01003

Metal Chelate Compounds

Metal B-Diketonates and Allied Derivatives. R.
C. MEHROTRA, R. BOHRA, and D. P. GAUR.
Academic Press, New York, 1978. viii, 382
pp., illus. $42.40.

Probably no other class of metal com-
plexes has been as extensively studied as
the metal B-diketonates. This is not par-
ticularly surprising in the light of their in-
teresting and useful properties. The
work done before 1900 by Combes, Clai-
sen, and Urbain paved the way for ad-
vances. Since the turn of the century and
the pioneering work of Werner, and later
of Morgan and others, 3-diketonate com-
plexes of nearly all of the elements have
been synthesized and studied. Since
1960 novel volatile and soluble com-
plexes have been synthesized and stud-
ied for their application in gas chromato-
graphic trace analysis, in nuclear mag-
netic resonance (NMR) spectroscopy as
shift reagents, in laser technology, in iso-
tope separations, and as catalysts and
fuel additives. Underlying all of the prog-
ress has been a continuing improvement
in the understanding of the basic chem-
ical principles that give rise to the inter-
esting characteristics of these com-
pounds. Mehrotra, Bohra, and Gaur
have undertaken the monumental task of
summarizing their chemical and physical
properties as well as some of their uses.
They have done a commendable job of
assembling and summarizing nearly 2000
references, and the book will be valuable
to coordination chemists as well as to re-
searchers in analytical, organic, and
physical chemistry and in allied sci-
ences. Although there are occasional
lapses, on balance the volume is a worth-
while guide to the original literature.

The book discusses many aspects of
metal chelate compounds. After a brief

introduction to metal-3-diketonate com-
plexes, which covers their general chem-
istry and historical background and clas-
sifies the different types of complexes,
there is a chapter on the oxygen-bonded
B-diketone complexes. Carbon-bonded
B-diketone complexes are discussed
next; thio-B-diketones and their metal
derivatives are discussed in two chap-
ters. The book closes with a short chap-
ter on applications of these compounds.

Chapter 2, on oxygen-bonded B-dike-
tone complexes, is understandably the
longest in the book. Brief sections on the
synthesis and the chemical properties of
these complexes are followed by a long
section on their physical properties. The
section on synthesis is concise and read-
able, giving a quick yet reasonably thor-
ough overview of the various methods of
synthesizing B-diketonate complexes.
The section on chemical properties con-
tains a discussion of electrophilic sub-
stitution reactions that take place at the
carbon atom between the carbonyl
groups. The brief coverage of the forma-
tion of adducts by expansion of the coor-
dination number of the metal is basically
a list of references to all the reported ex-
amples of the process. The section gives
a good summary of ligand replacement
and exchange reactions that result in a
variety of mixed ligand metal complexes.
One topic noticeably missing from the
section is the Schiffs base condensation
of primary amines with B-diketones to
form B-ketoimines. The section on phys-
ical properties includes coverage of vol-
atility, thermal stability, and vapor pres-
sure, stability constants and polarogra-
phic studies, nuclear magnetic resonance
studies, infrared spectra, electronic spec-
tra, mass spectra, MOssbauer spectra,
x-ray crystal and molecular structure,
and magnetic properties. Conclusions
about which factors cause increased
volatility and thermal stability, and
why they cause improvements, are pre-
sented clearly.

The chapters on carbon-bonded B-
diketones and thio-B-diketones are well
done. Synthesis procedures for pre-
paring both classes of compounds are de-
scribed in detail.

The chapter on applications considers
the use of metal B-diketonates in NMR
spectroscopy as shift reagents, as laser
chelates in vapor-phase chromatogra-
phy, and in solvent extraction tech-
niques. Coverage of these applications is
by no means complete, tending to just
touch on major accomplishments, with
most of the papers on the subject given
in a large list of references.

There is some unevenness in the way
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the chapters are organized; for example,
in chapter 2 the authors discuss the syn-
thesis of complexes according to the
class of starting materials, whereas in
chapter 3 the information is organized
according to the metal ion.

In other parts of the book material is
basically presented as lists of examples,
each in a separate paragraph. Some of
these parts suffer from a lack of continu-
ity, and conclusions are not drawn and
presented as one unit. Such sections do,
however, serve as an excellent source of
references for very specific areas of re-
search.

The references are the most compre-
hensive ever published on the chemistry
of metal B-diketonates, and the book is
well indexed.

ROBERT E. SIEVERS
Department of Chemistry,
University of Colorado,
Boulder 80309

Planetary Explorations

The Saturn System. Papers from a workshop,
Reston, Va., Feb. 1978. DoNALD M. HUNTEN
and Davip MorrisoN, Eds. National Aero-
nautics and Space Administration, Washing-
ton, D.C., 1978 (available from National
Technical Information Service, Springfield,
Va.). vi, 420 pp., illus. Paper, $13.25. NASA
Conference Publication 2068.

NASA’s program for the exploration
of the outer solar system is in full swing,
with the Voyager 1 encounter with Jupi-
ter and the Pioneer 11 encounter with
Saturn recently completed and encoun-
ters with Jupiter, Saturn, and Uranus
programmed to occur in the next few
years.

InThe Saturn System we get a glimpse
of the next ‘‘logical” step in the program:
the planned SOP? mission that will orbit
Saturn and probe the atmospheres of
both Saturn and Titan (Titan is Saturn’s
largest satellite and is the only satellite in
the solar system known to possess a sub-
stantial atmosphere).

Planning for complex deep space mis-
sions such as this one requires an
enormous lead time; for example, Proj-
ect Galileo (formerly JOP, Jupiter orbiter
probe) was at a similar stage in 1973, its
preliminary design stage has only just
been completed, and the spacecraft will
not be launched until 1982 and will not
begin its 20-month scientific mission un-
til it arrives at Jupiter in 1985. Thus,
though the present volume contains nei-
ther a detailed nor a complete discussion
of the accomplishments that will even-
tually be expected of SOP?, we get a very
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human glimpse of the interaction that
goes on between selected members of
the space science community and NASA
planning staff in setting out the scientific
basis for a mission.

The book consists of papers and dis-
cussions thereof that are based on pre-
sentations given at a 1978 workshop. It is
described by the editors as a com-
pendium of knowledge of Saturn, its sat-
ellites, its rings, and its (possible) mag-
netosphere.

As an expression of the state of scien-
tific research on Saturn, the book is, in
this reviewer’s opinion, without equal. It
provides an excellent guide to the techni-
cal literature, and, in the papers that spe-
cifically address research topics, it con-
veys the spirit of the research that is go-
ing on. For example, the book contains
three papers on the vertical structure of
Titan’s atmosphere, each promoting a
quite different view. What is being pre-
sented in the papers is three different
sides of a research debate that is irre-
solvable, given the precision of remotely
sensed ground-based data. The papers
give a clear sense of the competitive na-
ture of space science and also of the in-
herent weaknesses, often poorly recog-
nized, in remote sensing from the
ground.

Other papers discuss the technical
problems that face SOP? and the rela-
tionship of the mission to results that
might be obtained from the Pioneer 11
and Voyager 1 and 2 Saturn flyby en-
counters. With two exceptions these pa-
pers will probably not add much to the
book from a general reader’s point of
view. The exceptions are the paper by R.
P. Rudd describing a possible SOP? base-
line mission (this includes the important
ion drive propulsion system, which is ex-
pected to be in NASA’s 1981 budget for
a new start) and the paper by J. Blamont
of the Service d’Aeronomie of the
French CNRS on a possible way to ex-
plore Titan’s atmosphere with a self-
buoyant, ‘‘solar Montgolfiére’’ balloon.

The latter proposal shows ali of the
technical ingenuity and verve that have
become the hallmark of French space
scientists, and it is an idea that this re-
viewer believes should be taken far more
seriously than it is in the chapter that re-
ports the conclusions and recommenda-
tions of the workshop. As Blamont
points out, with the descent of a single
probe through an atmosphere one may
learn very little (or possibly get a highly
distorted view) of the dynamical and
physical state (for example, cloud struc-
ture) of the atmosphere, although one
would get definitive results concerning
other aspects of the atmosphere, such as

its elemental and isotopic composition.
With its long lifetime, large payload ca-
pacity, and multiple traversals of the at-
mosphere, the French hot air balloon,
versions of which have been tested in the
earth’s atmosphere and a version of
which is scheduled for launch to Venus
in 1983 in a joint Russian-French mis-
sion, solves this problem and presents an
exciting prospect for atmospheric re-
search on Titan.

MicHAEL J. S. BELTON
Kitt Peak National Observatory,
Tucson, Arizona 85726

Books Received

Aerobiology. The Ecological Systems Ap-
proach. Robert L. Edmonds, Ed. Dowden,
Hutchinson and Ross, Stroudsburg, Pa., 1979
(distributor, Academic Press, New York).
xiv, 386 pp., illus. $21. US/IBP Synthesis Se-
ries, 10.

Agricultural Terracing in the Aboriginal
New World. R. A. Donkin. Published for the
Wenner-Gren Foundation for Anthropologi-
cal Research by University of Arizona Press,
Tucson, 1979. xii, 196 pp., illus. Paper, $8.50.
Viking Fund Publications in Anthropology,
No. 56.

The Art of Software Testing. Glenford J.
Myers. Wiley-Interscience, New York, 1979.
xiv, 178 pp., illus. $17.95. Business Data Pro-
cessing.

Arthropod Phylogeny with Special Reference
to Insects. H. Bruce Boudreaux. Wiley-Inter-
science, New York, 1979. viii, 320 pp., illus.
$21.50.

Biographical Dictionary of American Sci-
ence. The Seventeenth through the Nine-
teenth Centuries. Clark A. Elliott. Green-
wood Press, Westport, Conn., 1979. xviii, 362
pp. $45.

Biological/Biomedical Applications of Liquid
Chromatography. Papers from a symposium,
Boston, Oct, 1977. Gerald L. Hawk, Paul B.
Champlin, Howard C. Jordi, and David
Wenke, Eds. Dekker, New York, 1979. xviii,
736 pp., illus. $45. Chromatographic Science,
vol. 10.

A Companion to the Life Sciences. Vol. 1.
Stacey B. Day, Ed. Van Nostrand Reinhold,
New York, 1979. xxii, 456 pp., illus. $24.50.

Competition for Space and the Structure of
Ecological Communities. Peter  Yodzis.
Springer-Verlag, New York, 1978. vi, 192 pp.,
illus. Paper, $9.80. Lecture Notes in Bio-
mathematics, vol. 25.

Directory of On-Going Research in Cancer
Epidemiology, 1978. C. S. Muir and G. Wag-
ner in collaboration with E. Demaret, A.
Nagy-Tiborcz, and K. Schlaefer. Inter-
national Agency for Research on Cancer,
Lyons, France, 1978 (U.S. distributor, WHO
Publications Centre USA, Albany, N.Y.).
xviii, 550 pp. Paper, $17.75. IARC Scientific
Publications No. 26.

Galaxies. Structure and Evolution. R. J.
Tayler. Wykeham, London, and Crane, Rus-
sak, New York, 1978. xii, 204 pp., illus. $21.
Wykeham Science Series.

Genesis of Glaucoma. Papers from a sym-
posium. H.-J. Merté, Ed. Junk, The Hague,
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