lems of dehydration condensation (poly-
merization) of amino acids and nucleo-
tides. This is the area where the ex-
periments are least satisfactory. The
possibility of generating a defined pep-
tide sequence during a random poly-
merization of amino acids is described
as being due to the reactivity inherent
in the amino acid side chains. The
examples given are less than con-
vincing, yet somehow definite sequences
must have been generated in polypep-
tides or nucleic acids before the repli-
cation and protein synthesis apparatus
evolved.

The means by which polymers can
assemble themselves into larger struc-
tures is discussed next. A number of
useful models, such as the assembly
of viruses from their constituent nucleic
acids and proteins, are presented. An-
other example is the self-assembly of
artificial lipid bilayer membranes from
the constituent phospholipids.

The final sections deal with the pos-
sibility that life is present on other
planets in the universe. Twenty years
ago this was considered a relatively
wild idea. Life on some other planet
is now considered quite plausible, and
discussion is centered on what fraction
of the stars in the universe have planets
with life on them and on how to detect
radio signals from those planets that
have civilizations at a later stage of
development than our own. ,

This book, written for readers inter-
ested in a broad and not too detailed
view, is a good introduction to the
field. :

STANLEY L. MILLER
Department of Chemistry, University
of California at San Diego, La Jolla

Backboned Animals

Evolution of the Vertebrates. A History of
the Backboned Animals through Time.
EpwIN H. CoLBERT. Second edition. Wiley,
New York, 1969. xviii 4 542 pp., illus.
$12.95.

The Pattern of Vertebrate Evolution. L. B.
HALSTEAD. Freeman, San Francisco, 1968.
xii 4 210 pp., illus. $7. University Re-
views in Biology, vol. 10.

These two texts, both written by
paleontologists, are entirely different in
their approach to the subject of verte-
brate evolution. Colbert’s book, a sec-
ond edition after 14 years, is essentially
descriptive, of rather general coverage,

15 MAY 1970

and clearly intended for beginning stu-
dents in the science. Halstead’s treat-
ment, on the other hand, is more tech-
nical in nature, dealing with a selected

-range of subjects and presupposing a

more extensive background in zoology.
Furthermore, Colbert’s treatment is in
a more authoritative style, with expo-
sition of the principal features largely
as accepted principles and relationships,
whereas Halstead writes in an admit-
tedly speculative vein, with extensive
use of references to the work of others.
Colbert’s second edition of Evolution
of the Vertebrates, treating the animals
by groups, follows rather closely the
format of the well-known first edition.
The characteristics of the animals are
discussed in various respects, including
their origin, evolution, distribution, and
relationships. The text is much like that
of the first, with essentially the same
illustrations, although here and there
paragraphs have been rewritten or head-
ings changed, updating the thought as a
result either of newer discoveries or of
revised interpretations.
Reorganization and updating of por-
tions dealing with the Amphibia and
Reptilia follow naturally from Colbert’s
own field of investigation during. the
interval between editions. Within the
Mammalia, which relate more closely
to my own field of interest, much of
the change appears inevitable as a result
of more recent study, but in certain
instances I find the taxonomic arrange-
ment in the first edition, which follows
more closely the concepts of W. D.
Matthew and G. G. Simpson, to be
preferred. The discussion of primate
evolution, about which much has been
written in late years, shows rather little

change, except for the treatment of

primate origin and of the apes in gen-
eral. I note rather little difference in
the discussion of man.

* Halstead’s The Pattern of Vertebrate
Evolution treats the subject less by taxo-
nomic groups or kinds of animals than
by substance, function, and morphol-
ogy. He discusses the development of
tissues such as skin, cartilage, bone, and
dentine, as well as of the skeleton as a
whole. As a consequence a rather large
part of the text pertains to the origins
and early development of vertebrates.
Halstead introduces and relies exten-
sively on the thinking and conclusions
of other workers, and much of his dis-
cussion is speculative and hence de-
batable, but it does encourage reflection
on the part of the reader.

In his treatment of the more ad-
vanced categories of vertebrate animals
Halstead arranges them by morpho-
logical groups, as related to the adapta-
tions or habits, but in comparison with
the space devoted to speculation on the
origins of vertebrates, such groups as
dinosaurs, birds, and mammals (other
than man) receive only rather brief

; attention. The development of the pri-

mates is included in the chapter “Man—
the weapon maker.” Halstead’s expo-
sition of the evolution of man is based
on the work of recognized authorities,
except that I note quotations from
Ardrey, who tends to dramatize the
controversial. The chapter “The future
of man” is much more subjective, with
sociological and perhaps political over-
tones. .

C. L. GaziN
Department of Paleobiology,
Smithsonian Institution,
Washington, D.C.

The Study of Surfaces

The Structure and Chemistry of Solid Sur-
faces. Proceedings of the Fourth Interna-
tional - Materials Symposium, Berkeley,
Calif., June 1968. GABOR A. SOMORJAI,
Ed. Wiley, New York, 1969. Unpaged,
illus. $37.50. Inorganic Materials Re-
search Division Series.

This volume chronicles an interesting
early stage in the quantitative study of
clean solid surfaces. Progress has re-
cently been made possible by the devel-
opment of a host of sophisticated ex-
perimental techniques. Since ultrahigh
vacuum systems have become readily
available many techniques have become
almost commonplace which a few years
ago either- had not been invented or
were used only by a few specialists.

The most striking of these methods,
low-energy electron diffraction (LEED),
is conceptually simple but quantitative-
ly difficult to interpret. A beam of
low-energy electrons (E =~ 100 ev) is
incident on a single crystal surface. The
beam is Bragg scattered and the back-
scattered part is made visible on a
fluorescent screen. Spots are observed,
the positions of which are related to
the periodicity of the atoms near the
surface, since electrons of this low
energy penetrate only a few atomic
layers. The main difficulty in interpre-
tation is due to the fact that the usual
savior of scattering problems, the Born
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approximation, cannot be used; mul-
tiple scattering occurs, influencing both
the intensities and positions of the
peaks. Various treatments of the mul-
tiple-scattering problem, ranging from
extremely simple to quite complex, are
described in several papers in this vol-
ume.

In addition, a large number of papers
describe experimental results related to
the structure of surfaces and the inter-
action of additional atoms and mole-
cules with surfaces. Understanding of

most of these problems is highly em-

pirical at this time.

One of the least explored and yet
most interesting problems in surface
physics is the nature of the electronic
states of a solid near a surface. A few
papers present theoretical discussions
of the problem, but since almost no
experiments have been carried out that
provide information about surface
states other than the ground state it is
difficult to assess the validity of the
approximations made.

S. E. SCHNATTERLY
Joseph Henry Laboratories,
Princeton University,
Princeton, New Jersey

Books Received

Atomic Shield, 1947/1952. Richard G.
Hewlett and Francis Duncan. Pennsyl-
vania State University Press, University
Park. 1969. xviii 4 718 pp. -+ plates.
$11.95. A History of the United States
Atomic Energy Commission, vol. 2.

Basic Mechanisms of the Epilepsies.
Based on a symposium, Colorado Springs,
November 1968. Herbert H. Jasper,
Arthur A. Ward, Jr.,, and Alfred Pope,
Eds. Little, Brown, Boston, 1969. xxvi -
838 pp., illus. $30.

Bibliographic Guide to Refrigeration
1965-1968. International Institute of Re-
frigeration. Pergamon, New York, 1969.
646 pp. $33.

Biochemistry of Exercise. Proceedings
of an international symposium, Brussels,
June 1968. J. R. Poortmans, Ed. Uni-
versity Park Press, Baltimore, 1969. x 4
386 pp., illus. $24.50.

Biologie Végétale. Vol. 1, Cytologie.
A. Nougaréde. xii 4 600 pp., illus. 130 F;
vol. 2, Nutrition et Métabolisme. R. Hel-
ler. viii 4 580 pp., illus. 115 F; vol. 3,
Croissance Morphogenése Reproduction.
R. Champagnat, P. Ozenda, and L. Bail-
laud. viii + 512 pp., illus. 115 F. Mas-
son, Paris, 1969. Précis de Sciences Bio-
logiques.

The Biology of Parasitic Flowering
Plants. Job Kuijt. University of California
Press, Berkeley, 1969. xvi- 248 pp.,
illus. $15.

Boston Studies in the Philosophy of
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Science. Proceedings of the Boston Collo-
quium for the Philosophy of Science
1966/1968. Robert S. Cohen and Marx
W. Wartofsky, Eds. Reidel, Dordrecht,
Holland; Humanities Press, New  York,
1969. Vol. 4 (viii 4 540 pp., illus. $20);
vol. 5 (viii 4 484 pp. $16.75). Synthese
Library.

Boundary Layers of Flow and Tempera-
ture. Alfred Walz. Edited and translated
from the German edition (Karlsruhe,
1966) by Hans Joerg Oser. M.L.T. Press,
Cambridge, Mass., 1969. xviii 4+ 302 pp.,
illus. $17.50.

The Cacti of Arizona. Lyman Benson.
Mllustrated by Lucretia Breazeale Hamil-
ton. University of Arizona Press, Tucson,
ed. 3, 1969. xx 4+ 220 pp., illus. $6.95.

The Cancer Problem. A Critical Analy-
sis and Modern Synthesis. Armin C.
Braun. Columbia University Press, New
York, 1969. x 4+ 214 pp., illus. $8.50.

The Cell in Health and Disease. An
Evaluation of Cellular Morphologic Ex-
pression of Biologic Behavior. John K.
Frost. Williams and Wilkins, Baltimore,
1969. xii 4+ 148 pp., illus. $11.50. Mono-
graphs in Clinical Cytology, vol. 2.

Chemicals from the Atmosphere.
Charles H. Simpson. Anchor (Doubleday),
Garden City, N.Y., 1969. x + 190 pp.,
illus. Cloth, $4.95; paper, $1.45. Chem-
istry in Action Series.

The Chemistry and Biochemistry of
Steroids. Leland J. Chinn, Paul D. Klim-
stra, John S. Baran, and Raphael Pappo.
Geron-X, Los Altos, Calif., 1969. iv +
168 pp., illus. $12. Intra-Science Chem-
istry Reports, Vol. 3, No. 1, 1969.

The Chemistry of the Isoquinoline Al-
kaloids. Tetsuji Kametani. Hirokawa,
Tokyo; Elsevier, New York, 1969. xiv 4
268 pp., illus. $21.

Microwaves. A. J. Baden Fuller. Per-
gamon, New York, 1969. xvi 4+ 292 pp.,
illus. Cloth, $7.50; paper, $5.50. Common-
wealth and International Library: Applied
Electricity and Electronics Division.

Natural History Collections. Past, Pres-
ent, Future. Papers presented at a sym-
posium, Washington, D.C., October 1968.
Daniel M. Cohen and Roger F. Cressey,
Eds. Biological Society of Washington,
National Museum of WNatural History,
Washington, D.C., 1969. Illus. Paper, $4.
Proceedings of the Biological Society of
Washington, vol. 82, pp. 559-762.

The 1969 World Book Year Book. The
Annual Supplement to The World Book
Encyclopedia. Field Enterprises Educa-
tional Corporation, Chicago, 1969. 628
pp., illus. $5.95.

The Nuclear Industry 1969. Prepared
for delivery to the Atomic Industrial
Forum’s Annual Conference, San Fran-
cisco, December 1969. U.S. Atomic
Energy Commission, Washington, D.C.,
1969 (available from the Superintendent

of Documents, Washington, D.C.). xvi +

340 pp., illus. Paper, $2.50.

On Liberty: Man v. the State. Milton
Mayer. With a Center Discussion. Center
for the Study of Democratic Institutions,
Santa Barbara, Calif., 1969. 192 pp. Paper,
$2.25.

The Periodic System of Chemical Ele-
ments. A History of the First Hundred
Years. J. W. van Spronsen. Elsevier, New

York, 1969. xviii + 370 pp., illus. $18.

Petroleum Resources under the Ocean
Floor. National Petroleum Council, Wash-
ington, D.C., 1969. x 4+ 108 pp., illus.
~+ map. Paper, $2.75.

Physico-Chemical Mechanisms of Car-
cinogenesis. Proceedings of an interna-
tional symposium, Jerusalem, October
1968. Ernst D. Bergmann and Bernard
Pullman, Eds. Israel Academy of Sciences
and Humanities, Jerusalem, 1969 (U.S.
distributor, Academic Press, New York).
340 pp., illus. $16.50. Jerusalem' Symposia
on Quantum Chemistry and Biochemistry,
vol. 1.

Physics of Thin Films. Advances in Re-
search and Development. Vol. 5. Georg
Hass and Rudolf E. Thun, Eds. Academic
Press, New York, 1969. xvi 4 344 pp.,
illus. $16.

Plant Diversity: ‘An Evolutionary Ap-
proach. Robert F. Scagel, Robert J. Ban-
doni, Glenn E. Rouse, W. B. Schofield,
Janet R. Stein, and T. M. C. Taylor. Wads-

“worth, Belmont, Calif., 1969. xiv 4+ 464

pp., illus. $9.50. Revised version of the
1965 edition. Wadsworth Botany Series.

The Politics of Untouchability. Social
Mobility and Social Change in a City of
India. Owen M. Lynch. Columbia Univer-
sity Press, New York, 1969. xx 4 252 pp.,
illus. $10.

Practical Optical Crystallography. N. H.
Hartshorne and A. Stuart. Elsevier, New
York, ed. 2, 1969. x 4 326 pp., illus.
$11.50.

Proceedings of the First National Con-
ference on Electronics in Medicine. Elec-
tronics/Management Center. McGraw-
Hill, New York, 1969. ii 4 212 pp., illus.
$14.50.

Proper Peasants. Traditional Life in a
Hungarian Village. Edit Fél and Tamaés
Hofer. Aldine, Chicago, 1969. xiv + 442
pp. + plates. $9.75. Viking Fund Publica-
tions in Anthropology, No. 46.

The Pteromalidae of Northwestern Eu-
rope (Hymenoptera: Chalcidoidea). Marcus
William Robert de Vere Graham. British
Museum (Natural History), London,

- 1969. 908 pp., illus. Paper, £19. Bulletin

of the British Museum (Natural History),
Entomology, Supplement 16.

Quantum Mechanics of Molecular Rate
Processes. Raphal D. Levine. Oxford Uni-
versity Press, New York, 1969. xii + 336
pp., illus. $14.40.

Los Recursos Naturales de Mexico. Vol.
4, Estado Actual de las Investigaciones de
Fauna Silvestre y Zoologia Cinegetica.
Victor Manuel Sanchez Leon. Instituto
Mexicano de Recursos Naturales Renova-
bles, Mexico, 1969. iv 4 756 pp. Paper.

Techniques in Clinical Physiology. A
Survey of Measurements in Anesthesiol-
ogy. J. Weldon Bellville and Charles S.
Weaver, Eds. Macmillan, New York; Col-
lier-Macmillan, London, 1969. xii -+ 532
pp., illus. $20.

Twenty Questions on Conference Lead-
ership. Ernest D. Nathan. Addison-Wesley,
Reading, Mass., 1969. xiv + 130 pp., illus.
Paper, $4.95.

Western Medical Pioneers in Feudal
Japan. John Z. Bowers. Published for the
Josiah Macy, Jr. Foundation by Johns
Hopkins Press, Baltimore, 1970. xvi - 248
pp., illus. $8.95.
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