The fact that Aitken does not explicit-
ly take the next step in his argument may
relate to his selection of sources for both
his history and his theory. In Aitken’s
view, general ideas or metaphors make
these new conversions or blends pos-
sible by ‘‘serving always to organize or
give meaning to information that would
otherwise remain disjunct and without
structure’’ (p. 44). In his history, the idea
of syntony organized the perceptions of
the three translators. Perhaps Aitken
could show that intellectual influence on
the translators by presenting evidence
from their personal papers. But his his-
tory rests largely on information from
professional journals, government rec-
ords, and biographies. He uses these
sources with care and intelligence. In
reassigning priority of invention to
Lodge (p. 123), for instance, he con-
structs a plausible argument based on a
wide range of materials. But an attempt
to explore the conditions of creativity
that makes no use of primary sources,
such as personal papers, cannot be
wholly satisfactory or convincing.

Nor does Aitken show a broad ac-
quaintance with current literature per-
tinent to his work. The writings of such
historians of science as Arnold Thack-
ray, Paul Forman, and Barry Barnes
suggest that science was not as auton-
omous as Aitken portrays it as being.
Barnes’s work on the role of metaphor
in science would seem particularly use-
ful for Aitken’s purposes. Aitken re-
veals more familiarity with current
work in the history of technology but ne-
glects Thomas Hughes’s work on tech-
nological systems and on the relations
between science and technology and El-
ting Morison’s sociopsychological inter-
pretation of creative invention. In eco-
nomics, the work of the post-Schmook-
ler ‘‘technological change’’ school (of,
for example, Richard Nelson, W. Paul
Strassmann, Edwin Mansfield, or Ray-
mond Vernon), which explores relations
between technology and economics, is

ignored. In addition, Aitken misses a -

number of works from the Tavistock In-
stitute (of, for example, Howard V. Perl-
mutter or Eric Trist) that treat econom-
ics as a system of social action. Aitken is
a translator, though, and translators are
never as specialized as the enterprises
they bridge.

Aitken’s exploration of the creative re-
lations between science, technology, and
economic activity, which is his funda-
mental concern, is a valuable contribu-
tion. His theory points to the importance
of technological anomalies for scientific
paradigms, alerts us to the creative na-
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ture of both technological and economic
activity, identifies a translator role, and,
most important, suggests an effective
way of thinking about the full creative
process of innovation. Aitken’s analyti-
cal isolation of the translator role in that
process and his suggestion that a trans-
lator’s perception of relevant informa-
tion is as important to the process as the
information or knowledge itself clearly
carry too many historical and current im-
plications to explore in a review. His
book is bound to spark much thought
and discussion.

ROBERT BELFIELD
Department of History and Sociology of
Science, University of Pennsylvania,
Philadelphia

Improving Plant Yield

CO2 Metabolism and Plant Productivity. Pro-
ceedings of a symposium, Madison, Wis.,
June 1975. R. H. Burris and C. C. BLACK,
Eds. University Park Press, Baltimore, 1976.
xiv, 432 pp., illus. $39.50.

The fifth Steenbock symposium pro-
vided an opportunity for many of the
world’s leading researchers studying
CO, metabolism in plants to assess the
limitations of photosynthetic productiv-
ity in terrestrial plants and to propose re-
searchable methods of increasing such
productivity. The 26 symposium papers
included in this volume address all major
aspects of CO, metabolism in plants. The
papers are authoritative and well con-
ceived. Some are straightforward sum-
maries of research in progress, and oth-
ers describe one or two decades of effort
by individual laboratories to improve
crop yield by using conventional plant
breeding approaches to increase the
photosynthetic capacity of plants.

Wallace and colleagues have analyzed
dry bean genotypes that differ in CO, as-
similation rate and have concluded that
the polygenic regulation of the process
makes breeding for CO, assimilation rate
practically ineffective. Zelitch has come
to the same conclusion working with to-
bacco. Ogren and Moss have screened
thousands of seedlings of agronomic
plant species that have been treated with
conventional mutagens without discov-
ering a single mutant that was useful in a
breeding program for photosynthesis.

These perplexing results have
spawned other innovative research.
Bjorkman has attempted to cross related
plant species that have different CO, as-
similation pathways. Zelitch has used

tissue culture techniques in an attempt to
generate phenotypes that have more effi-
cient photosynthesis and altered daylight
respiration. Ogren is attempting to regu-
late CO, assimilation and daylight respi-
ration by chemical and genetic modifica-
tions of the primary enzyme in the pen-
tose phosphate cycle.

As the efforts to discover new genetic
or chemical tools to modify the rate of
photosynthetic CO, fixation continue,
several physiologists are questioning the
extent to which the rate of CO, assimila-
tion limits a plant’s productivity in the
fields. Loomis and colleagues and Wal-
lace and colleagues correctly argue that,
regardless of photosynthetic capacity, it
is the utilization of the photosynthate by
the crop in such processes as leaf expan-
sion, fruit growth, nitrogen fixation, and
respiration that ultimately determines
yield. Moss shows how the capricious
environment may prevent the realization
of the genetic potential for photosyn-
thetic CO, assimilation in current crop
genotypes.

The volume offers a balanced pre-
sentation of the status quo and a lucid
discussion of the challenges confronting
researchers studying photosynthetic CO,
metabolism. The hypotheses framed by
the contributors will undoubtedly tempt
new, bright minds to take up the chal-
lenge of increasing the photosynthetic
productivity of crops.

G. H. HEICHEL
U.S. Agricultural Research Service,
St. Paul, Minnesota

Scattering Phenomena

Optics of the Atmosphere. Scattering by Mole-
cules and Particles. EARL J. McCARTNEY.
Wiley, New York, 1976. xviii, 408 pp., illus.
$24.95.

Not long ago optics meant to most
people the physical properties of visible
light, radiation that we could see. During
World War II the military developed in-
frared night vision devices, and, more re-
cently, vidicons have been developed
that can sense ultraviolet radiation and
present an image of it on a television
screen. So optics nowadays encom-
passes the entire spectrum of electro-
magnetic radiation, from the extreme ul-
traviolet to the far infrared. With the de-
velopment of optical sensors, new fields
of environmental research, called remote
sensing or optical probing, have sprung
up. Optical sensors enable us to detect
and monitor pollutants in the atmo-
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sphere, to sense the vertical distribution
of atmospheric constituents, or of their
temperatures, and to peer down through
the atmosphere from a satellite to sense
earth resources.

With the new remote-sensing in-
struments probing the atmosphere (or at-
tempting to see through it), there has al-
so occurred a vigorous revival in the at-
mospheric sciences.

The last half dozen years have seen
the appearance of several good reference
books (those by Goody and by Kondrat-
yev for example) that deal with atmo-
spheric radiation processes—chiefly the
processes of emission, transmission, and
radiative transfer—in which light is ab-
sorbed and reemitted. The present book
addresses itself primarily to optical scat-
tering, the process during which light
rays are changed in direction by reflec-
tion from the particles or molecules of
the atmosphere: the light is not ab-
sorbed, it is scattered. Optical scattering
is a complex phenomenon that depends
on the wavelength of the incident light
and on the abundance of the particles,
their sizes and shapes, and the range of
size distributions. When the size of the
scattering particles is small relative to
the wavelength of the light, the scatter-
ing is described by a classical theory
worked out by Rayleigh in 1871 and
called Rayleigh scattering. When the
wavelength of the light is of the same or-
der of magnitude as the diameter of the
scattering particles, a much more com-
plicated theory applies. It is generally as-
cribed to Gustav Mie and is called Mie
scattering. When the scattering particles
are larger than the wavelength of the
light, as with raindrops or fog particles,
the classical laws of optical reflection
from surfaces can be applied, and we can
speak of white clouds reflecting sunlight
or light diffused by rain and fog. It is hard
to believe that until Rayleigh introduced
his theory just over a hundred years ago
we had no proper understanding of or ex-
planation for even such everyday mat-
ters as why the sky is blue or why sun-
sets are red. (Optical scattering theory
also explains why on hazy days in places
like Los Angeles the sky is brown and
the sunsets murky.)

This is the first book I have seen that
includes a systematic treatment of
Rayleigh scattering, Mie scattering, and
scattering by nonspherical particles such
as ice crystals or atmospheric haze. The
standard theory is covered in some de-
tail, and the author has read and digested
the vast literature on atmospheric aero-
sols, haze, smokes, and pollutants, much
of it empirical and in need of inter-
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pretation by someone versed in scatter-
ing theory. The book is well docu-
mented, with references as recent as
1975. 1t is intended not for the casually
interested layman but for those who are
engaged in research on the environment,

- atmospheric phenomena, remote sens-

ing, meteorology, or just plain optical
physics, who will find it authoritative
and useful.

JoHN N. HOwWARD
Air Force Geophysics Laboratory,
Hanscom Air Force Base,
Massachusetts

Books Received

Advances in Applied Microbiology. Vol. 20.
D. Perlman, Ed. Academic Press, New York,
1976. x, 380 pp., illus. $29.50.

Advances in Cancer Research. Vol. 24.
George Klein and Sidney Weinhouse, Eds.
Academic Press, New York, 1977. xiv, 350
pp., illus. $29.50.

Advances in Catalysis. Vol. 26. D. D. Eley,
Herman Pines, and Paul B. Weisz, Eds. Aca-
demic Press, New York, 1977. xx, 420 pp.,
illus. $39.50.

Advances in Immunology. Vol. 24. Frank J.
Dixon and Henry G. Kunkel, Eds. Academic
Press, New York, 1976. xii, 344 pp., illus.
$27.50.

Air Monitoring Survey Design. Kenneth E.
Noll and Terry L. Miller. Ann Arbor Science
Publishers, Ann Arbor, Mich., 1977. viii, 296
pp., illus. $22.50.

Air Pollution Control and Design Handbook.
Part 1. Paul N. Cheremisinoff and Richard A.
Young, Eds. Dekker, New York, 1977. xii,
608 pp., illus. $39.50. Pollution Engineering
and Technology, vol. 2.

American Values and Habitat. A Research
Agenda. Peter Bearse and 12 others. Ameri-
can Association for the Advancement of Sci-
ence, Washington, D.C., 1977. viii, 200 pp.,
illus. Paper.

Analytical Toxicology Methods Manual. H.
M. Stahr, Ed. Iowa State University Press,
Ames, 1977. xii, 316 pp., illus. $9.50.

Applied Solid State Science. Advances in
Materials and Device Research. Vol. 6. Ray-
mond Wolfe, Ed. Academic Press, New
York, 1976. xii, 264 pp., illus. $27.

The Articulate Mammal. An Introduction to
Psycholinguistics. Jean Aitchison. Universe
Books, New York, 1977. 256 pp., illus. $10.

Assessment of the Arctic Environment. Se-
lected Topics. Papers from a symposium,
Fairbanks, Alaska, Aug. 1975. D. W. Hood
and D. C. Burrell, Eds. University of Alaska
Institute of Marine Science, Fairbanks, 1976.
Xii, 468 pp., illus. $25. Institute of Marine Sci-
ence Occasional Publication No. 4.

Attachment and Loss. John Bowlby. Basic,
New York, 1977. Two volumes. Vol. 1, At-
tachment. xx, 428 pp. Paper, $4.95. Vol. 2,
Separation: Anxiety and Anger. xviii, 456 pp.
Paper, $4.95. Reprint of the 1973 editions.

Biochemical Toxicology of Environmental
Agents. A. de Bruin. Elsevier, New York,
1976. x, 1544 pp., illus. $130.75.

Calcareous Algae. John L. Wray. Elsevier,
New York, 1977. xiv, 186 pp., illus. $28.75.

Developments in Palacontology and Stratigra-
phy, 4.

Children in Conflict. Morris Fraser. Basic,
New York, 1977. xiv, 168 pp. $8.95.

Classification and Nomenclature of Viruses.
Second Report of the International Com-
mittee on Taxonomy of Viruses. Frank Fen-
ner. Karger, Basel, 1976. 116 pp. Paper, $11.

Climates of the Soviet Union. Paul E.
Lydolph. Elsevier, New York, 1977. xii, 444
pp., illus. $81.75. World Survey of Climatolo-
gy, vol. 7.

Colour and Constitution of Organic Mole-
cules. John Griffiths. Academic Press, New
York, 1976. x, 282 pp., illus. $20.75.

Conodont Paleoecology. Proceedings of a
symposium, Waterloo, Ontario, Canada, May
1975. C. R. Barnes, Ed. Geological Associa-
tion of Canada, Waterloo, 1976 (available
from Business and Economic Service Ltd.,
111 Peter St., Toronto). viii, 324 pp., illus.
$12.

Contraceptives of the Future. Papers from a
meeting, London, Feb. 1976. The Royal So-
ciety, London, 1976. iv, 224 pp., illus. £5.40.

Culture and Its Creators. Essays in Honor
of Edward Shils. Joseph Ben-David and Terry
Nichols Clark, Eds. University of Chicago
Press, Chicago, 1977. x, 326 pp. $15.

Decarceration. Community Treatment and
the Deviant: A Radical View. Andrew T.
Scull. Prentice-Hall, Englewood Cliffs, N.J.,
1977. viii, 184 pp. Cloth, $8.95; paper, $3.95.

Electronic Inventions 1745-1976. G. W. A.
Dummer. Pergamon, New York, 1977. vi, 158
pp., illus. $7.50.

Entertaining with Insects. Or: The Original
Guide to Insect Cookery. Ronald L. Taylor
and Barbara J. Carter. Illustrated by John
Gregory Tweed. Woodbridge Press, Santa
Barbara, Calif., 1977. 160 pp. Paper, $3.95.

Environmental Impact Statements. A Guide
to Preparation and Review. Martin S. Baker,
Joseph S. Kaming, and Richard E. Morrison.
Practising Law Institute, New York, 1977.
Xiv, 334 pp. $30.

The First Three Minutes. A Modern View of
the Origins of the Universe. Steven Wein-
berg. Basic, New York, 1977. x, 188 pp., illus.
$8.95.

Genetics and Biogenesis of Chloroplasts and
Mitochondria. Papers from a conference, Mu-
nich, Germany, Aug. 1976. Th. Biicher, W.
Neupert, W. Sebald, and S. Werner, Eds.
North-Holland, Amsterdam, 1976 (U.S. dis-
tributor, Elsevier, New York). xiv, 896 pp.,
illus. $71.50.

Guide to Sanitation in Tourist Establish-
ments. Joseph A. Salvato, Jr. World Health
Organization, Geneva, 1976 (U.S. distributor,
Q Corporation, Albany, N.Y.). 142 pp., illus.
Paper, $9.60.

Halocarbons. Effect on Stratospheric
Ozone. Panel on Atmospheric Chemistry, As-
sembly of Mathematical and Physical Sci-
ences, National Research Council. National
Academy of Sciences, Washington, D.C.,
1976. xvi, 352 pp., illus. Paper, $10.25.

Handbook of Nonprescription Drugs. Ameri-
can Pharmaceutical Association, Washington,
D.C., ed. 5, 1977. xii, 388 pp., illus. $12.50.

Housing Messages. Franklin D. Becker. Art-
work by Janet Planet. Dowden, Hutchinson
and Ross, Stroudsburg, Pa., 1977. xiv, 142 pp.
$15. Community Development Series, 30.

In Vitro Methods in Cell-Mediated and Tu-
mor Immunity. Barry R. Bloom and John R.
David, Eds. Academic Press, New York,
1976. xxxii, 748 pp., illus. $34.50.
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