tered the field. It is now both possible
and necessary to address specific prob-
lems; cosmogony is becoming the do-
main of the specialist. The ‘‘grand de-
sign’’ is not an end in itself but must be
regarded as a mere working hypothesis.

This volume begins in the classical
style. H. Alfvén, A. G. W. Cameron, W.
H. McCrea, A. J. R. Prentice, and M. M.
Woolfson present general theories, each
claiming to account for the major fea-
tures of the solar system. Most of this
material has been published previously.
A single chapter reviewing these and
other general theories would have been
preferable. The reader will find more val-
ue in the remaining two-thirds of the vol-
ume, which contains some two dozen
pieces of the puzzle. Most of these show
little obvious relation to the comprehen-
sive theories or to each other, but each is
potentially significant.

T Tauri objects are young stars, be-
lieved to resemble the early sun. In a
cautious review of their observational
properties, G. H. Herbig warns that ‘‘as
confusing or unwelcome as these [prop-
erties] may be, it is unscientific to ignore
them. And one is not free to pick and
choose: if the ‘T Tauri solar wind’ is
found useful in scouring out the solar
nebula, then one must also accept and
contend with the other properties of T
Tauri stars.”” Three of these stars have
been observed to suddenly increase in
brightness by two orders of magnitude.
Statistical arguments suggest that such
outbursts are common, but their cause is
unknown. We do not know if the young
sun was so erratic, nor do we know the
effects of such behavior on any sur-
rounding preplanetary matter.

Time is a crucial constraint. T. Kirsten
provides a clear and thorough review of
the various radiometric dating methods.
The data suggest, but do not demand, a
‘spike’” of nucleosynthesis by a nearby
supernova shortly before the formation
of the solar system. Iodine-xenon dating
indicates that meteorites formed during
an interval of 20 million years; curiously,
the *‘primitive’’ chondrites do not ap-
pear to be systematically older than the
metamorphosed achondrites and irons.

The chemistry and mineralogy of me-
teorites, reviewed by J. W. Larimer,
contain clues to the physical state of the
solar nebula. Elemental abundance pat-
terns suggest complex histories of con-
densation, fractionation, and partial re-
melting. The carbon-oxygen ratio may
have varied with location. Trace element
ratios imply condensation at pressures of
the order 107% to 1072 bar; this range is
too broad to constrain the mass of the
nebula.
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No volume devoted to cosmogony can
seriously claim completeness, but the
coverage of this one is notably uneven.
These proceedings present a basically
Euro-American viewpoint. Presumably,
the NATO sponsorship precluded any
participation by Soviet scientists. Their
work is virtually unreferenced, except in
A. W. Harris’s review of accretion dy-
namics. A lesser-known but vigorous
Japanese group is also unrepresented.
Some topics are addressed from a single
viewpoint; for example, D. C. Tozer’s
paper on the thermal evolution of terres-
trial planets is not a review of the field
but a detailed exposition of Tozer’s theo-
ries. Regrettably, the lively discussions
that followed each presentation are not
included in the book.

That the papers were prepared two
and a half years ago is noticeable in the
treatment of some subjects: R. B. Lar-
son’s review of protostar collapse calcu-
lations and D. C. Black’s review of iso-
topic anomalies already appear out-
dated. The book is handsomely finished
and nearly free of typographical errors,
but I would have preferred a less elegant
result, produced more rapidly. Cosmo-
gony is, in essence, the production of or-
der from chaos. At this stage of our igno-
rance, the chaos should be given its due.

STUART J. WEIDENSCHILLING
Planetary Science Institute,
Tucson, Arizona 85719

Physiology and Evolution

Avian Breeding Cycles. R. K. MurTON and N.
J. WesTwooD. Clarendon (Oxford University
Press), New York, 1977. xiv, 594 pp., illus. +
plates. $48.

Studies of reproduction in birds have
made important contributions to endo-
crinology, ethology, population biology,
and evolutionary ecology. It is now evi-
dent that the bewildering variety of an-
nual cycles, mating systems, develop-
mental patterns, and reproductive rates
are modifications of a common set of
physiological processes. Diversity as the
elaboration of a fundamental, pervasive
physiological structure is the theme of
Avian Breeding Cycles. Its ambitious
coverage ranges from the anatomy of the
avian endocrine system to the endocrine
bases of behavior, circadian rhythms and
photoperiodism, the phenology of breed-
ing cycles, the energetics of reproduc-
tion, and evolutionary and ecological
perspectives on the variety of avian
breeding patterns. For me, the strength
of the book lies in its detailed summaries

of key studies in avian endocrinology
and photoperiodism. The authors’ eco-
logical and evolutionary perspective on
these topics will attract the attention of
many theoretical and field biologists not
accustomed to a close view of their sub-
jects’ innards. Avian Breeding Cycles is
an important book that will be welcomed
by readers in 'a wide variety of dis-
ciplines and at many levels. It is clearly
written, for the most part, and well illus-
trated. Seventy pages of references in-
dicate the authors’ thoroughness, but the
scanty, three-page subject index is disap-
pointing. And although the text is well
edited, several glaring errors in the text
figures may betoken others less readily
detectable.

Beyond these minor criticisms, 1 was
struck by two general shortcomings, one
inherent to the book, the other, appar-
ently, to the discipline. In their dis-
cussion of evolutionary aspects of repro-
duction, my own specialty, Murton and
Westwood summarize more than they
synthesize and accept too much at face
value. Their views follow closely upon
those of the late David Lack and his co-
workers at Oxford. So although Avian
Breeding Cycles is an excellent reference
guide to a large body of literature, it is
not an adequate appraisal and does not
appear to me to plow new ground. I am
not competent to judge adequately
whether this criticism might apply to the
coverage of endocrinology and photo-
periodism.

Because Avian Breeding Cycles at-
tempts both to describe the common
bases of function and to explain its diver-
sity among species, I had hoped to find a
clear statement of the degree to which
physiology constrains evolution. Biology
desperately needs to define the relation-
ship between the specification, develop-
ment, and regulation of organism func-
tion and its modification by natural selec-
tion. Avian Breeding Cycles lets us peer
under some of the feathers and at times
brings the parts and the whole into view
simultaneously. But we are still left won-
dering, Do regulatory mechanisms give
evolution a free hand to adjust the con-
trols or do they set constraints more
stringent than those resulting from the al-
location of limited time and resources?
Nevertheless, this summary of the litera-
ture constitutes a major step toward an-
swering this question. Murton and West-
wood paint a vivid and exciting picture
of maturing disciplines on the verge of a
major synthesis.

ROBERT E. RICKLEFS
Department of Biology,
University of Pennsylvania,
Philadelphia 19104
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