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Climate changes and
extinctions

OME extinction cvents that have
S occurred in the carth’s history

could have been caused by abrupt
climate changes in an otherwise slowly
cvolving climate system (page 996).
Crowley and North review the theoreti-
cal support—in models—and the em-
pirical evidence—in the geologic re-
cord—for abrupt climate changes and
conclude that terrestrially driven pro-
cesses (for ecxample, plate movements)
may sometimes have been responsible
for these changes. A comparison of the
times in carth history when steplike
climate changes have occurred and the
times of extinction cvents shows a num-
ber of correspondences: two striking
examples are the extinction events of the
Late Ordovician (440 million years
ago) and the Late Devonian (365 mil-
lion years ago), when an ice-free carth
became glaciated. For other cvents,
such as the mass extinction at the Creta-
ccous-Tertiary boundary, the evidence
for a climate change is less compelling;
other cxplanations (such as impact by a
comet) must be found to account for
the extinctions.

Signal transduction

ANY oncogene products ap-
Mpcar to participate in the sig-

naling that takes place be-
tween and within cells (page 1010).
External stimuli interact with mem-
branc receptors, various transducers
carry signals through the cell, and even-
tually the signal arrives at the nucleus
where proteins can induce, inhibit, or
alter genc expression. Rauscher et al.
describe some of the links in one such
chain of cvents in which two cellular
proto-oncogene products interact with
cach other and then associate with a
specific control site on DNA. The
proto-oncogenes c-jun and c-fos and
their protein products Jun and Fos were
induced with one of two very different
external stimuli, serum and a calcium
ionophore. Biochemical analyses estab-
lished that June became a major constit-
uent of the Fos complex; the congre-
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gate then associated with sites on DNA
to which other transcription activators
have been known to bind. Fos may thus
exert its oncogenic potential by cou-
pling of external stimuli with expression
of genes that deregulate growth.

Forest decline

ARTS of Germany’s Black Forest
Pand a number of red spruce for-

ests in the northcastern United
States have been growing poorly and
dying back (page 1017). The affected
forests stand in acidic soils, and the trees
arc suffering from a calcium deficiency
that Shortle and Smith attribute to in-
hibited calcium uptake: aluminum,
which dissolves in the low pH soils,
competes with calcium for the fine root
binding sites. Calcium is the fifth most
abundant element in trees and, when it
is deficient, the formation of sapwood
(through which water is transported
and where food is stored) slows; this
can be scen in the narrowness of the
trec’s annual rings. Poor sapwood
growth means poor growth of the tree’s
crown and, in older trees, parts of the
crown may be shed and the tree’s vul-
nerability to discases and insect infesta-
tions may be enhanced. It is not known
why the soils in these locations are so
acidic, but it is clear that air pollution
and acid precipitation arc helping to
push the balance in the forests toward
the cascade of events that leads to calci-
um-deficient trecs.

Alpha particle
immunotherapy

N a-cmitting “magic bullet” that
Acurcs mice of ascites tumors is

described by Macklis ez al. (page
1024). The therapeutic reagent is a
complex of radioactive bismuth (*'?Bi)
and a monoclonal immunoglobin M
antibody specific for the tumor cells.
The 2'?Bi antibody kills tumor cells in
vitro. When it is injected into mice
intraperitoneally, it brings about local,
focused killing of tumor cells within the
peritoncal cavity. The a-particles have
high encergy, work only at short range

(within a few cell diameters), and arc
extremely toxic; the damage they inflict
is not rcadily repaired by cells. The
reagent has a short half-life (just over an
hour) and is slow to leave the peritoncal
cavity becausc the antibody is so large;
thus there is minimal cytotoxicity for
bone marrow and other cells outside the
peritoneal cavity. Immunotherapeutic
reagents based on this design are likely
to be of use for treating human tumors,
especially those of the peritoneal cavity
in which micrometastases develop and
many of the tumor cells are accessible
for reacting with cytotoxic antibodies.

Macrophages in
transplanted kidneys

NNOCENT-bystander ~ macrophages
Icarricd along in a transplanted kid-

ney are in large part responsible for
cliciting an immunc response in the
recipient; such a responsc may lead to
rejection of the transplant (page 1032).
Following up on the obscrvation that
the kidneys of animals fed a dict that is
low in essential fatty acids have fewer
resident macrophages, Schreiner ez al.
used fatty acid—depleted kidneys in suc-
cessful transplantations between rats of
different histocompatibility types. Ac-
ceptance of the grafts did not require
immunosuppression of the recipients,
and the kidneys functioned well and
were quickly repopulated by host mac-
rophages. This cxperimental system can
be used for exploring details of graft
acceptance and rejection, for discover-
ing how macrophages come to populate
kidneys, and for investigating how resi-
dent and passenger cells interact within
this organ.

The bottom lines

Among the chemical reactions that arc
thought to contribute to ozone loss and
the formation of the Antarctic ozone
hole are some involving dinitrogen
pentoxide (N2Os); the predicted reac-
tions have now been shown to occur
under experimental conditions that sim-
ulate conditions on polar stratospheric
clouds (page 1018).
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Setting Priorities in Science

he paths of Big Science and big federal deficits have finally supercollided as science

expands and the discretionary part of the federal budget shrinks. We are approaching

a zero sum game. It is significant, therefore, that National Academy of Sciences
President Frank Press and Association of American Universities President Robert Rosenz-
weig have each called on scientists to set priorities among disciplines, a subject heretofore
considered inappropriate for mention in polite scientific society. The question remains as to
how this is to be done.

Many individuals will come forth to proclaim personal priorities, but how can we
produce a list that will have credibility both inside and outside the scientific community?
The first steps might be to select about 14 individuals with diverse backgrounds who would
form a Panel for Science Priorities, operating like such panels at the National Science
Foundation and the National Institutes of Health. The members should represent the
physical, biological, and social sciences. To achieve credibility, the representatives of the
various disciplines should be selected by the appropriate societies—for example, physicists
by the American Physical Society, chemists by the American Chemical Society, and so forth.
In that way, the criticism that the outcome was predetermined by selection of lions from
some disciplines and lambs from others should be avoided. The societies should show the
good judgment to appoint wise enthusiasts rather than provincial chauvinists, because
willingness to see other points of view would be essential to the success of the panel.

The panel should then give priority ratings to the proposals of Big Science in precisely
the same way that panels now consider proposals for Little Science. Each proposal should
contain an appropriate budget and arguments about feasibility and significance of projects,
both to science and to society. To put these proposals in perspective, each discipline should
be charged with putting together a document outlining the effects of a 10% increase and a
10% decrease in funding for the Little Science of that discipline. The priorities panel would
then be charged with ranking the order of the proposals for the space shuttle, the genome
project, the NSF centers, the 10% increases, the 10% decreases, and so on.

The ground rules of such a system would have to be similar to those of the present
granting committees for Little Science—that is, it would be known in advance that
subsequent supplemental budget appropriations would have essentially zero chance of being
approved. In that way, program proponents would have to present realistic budgets, or be
faced with a future half-finished project. Little scientists may not incur cost overruns; neither
should Big scientists.

Congress would of course not be mandated to follow the recommendations of the
scientific community, because factors such as national prestige and relative values of other
parts of the budget would have to be assessed. However, a priorities panel would at least
provide the considered judgment of the scientific community. Moreover, it might suggest to
the Legislative and Executive branches that they establish equivalent panels on federal
priorities to aid them in comparing the demands of farmers, transportation experts, the
military, education, the environment, et cetera. A panel composed of congressmen and
Executive Branch representatives, specifically asked to rank incremental increases or
decreases for science, farmers, health care, and so on in a priority order would have the virtue
of introducing rationality into the budget process. Some will say this is utopian. But the
automatic features of the Gramm-Rudman-Hollings Act indicate a strong desire by
Congress to deflect the blame for tough budget decisions away from those who must get
elected every few years. The priorities panel would allow congressmen to say to constituents,
“We set up a panel to introduce reason into the budget process.”

It has been said that a democracy will always come to the right decision once it has
exhausted every other alternative. The two key features of scientific panels—that is, having a
range of experts and the requirement to rank proposals in relation to each other, rather than
ad hoc, are crucial tools that have maintained the quality of science. They are clever social
devices that can be extended to the new, more difficult tasks of interdisciplinary and
intercultural assessments. Such devices will not only help in setting priorities but, as anyone
who has filled out a grant proposal knows, will actually improve the hard thinking on which
the success of the proposal depends.—DANIEL E. KOSHLAND, JR.
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Neuroscience

Edited by Philip H. Abelson, Eleanore Butz, and
Solomon H. Snyder

A collection of 27 Science articles on neuroscience
research — ranging from genetic engineering to clinical
therapy. Provides an integrative treatment of brain
anatomy, physiology, and chemistry, and addresses
fundamental questions concerning nervous system
functioning. 1985; 454 pp.,; hardcover $29.95 ($23.95
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Edited by Daniel E. Koshland, Jr.

Covers the latest and most important topics at the
forefront of biological research in 26 papers from
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pp.; hardcover $29.95 ($23.95 for AAAS members);
softcover $17.95 ($14.35 for AAAS members); AAAS
Publication #85-10.
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Edited by Morton S. Roberts

From our own solar system to the pulsars at the very
edge of the cosmos, this collection of 24 articles from
Science reveals a broad, coherent, and contemporary
picture of our astronomical universe. Topics include
galaxies and cosmology, the solar system,
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galaxy. 1985, 384 pp.; hardcover $29.95 ($23.95 for
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Galileo: Heretic
Pietro Redondi
Translated by Raymond Rosenthal

Here is the much-awaited English translation
of a book that has been the subject of widespread
debate since its publication in Italy and its trans-
lation into French. Pietro Redondi boldly reinter-
prets Galiled’s famous trial for heresy in 1633,
arguing that the Jesuits plotted Galileo’s downfall
for reasons other than his beliefs about astronomy.

“Probably no book in the history of science has
stirred up more controversy during the 25 years
since the publication of Thomas Kuhn’s Structure
of Scientific Revolutions. . . . By any standard it
has been a salutary event in the history of science
and, beyond the borders of the discipline, in the
wotld of learning as a whole. We are fortunate
now to have it available in English.”—Richard
Westfall, Science

Cloth: $29.95 ISBN 0-691-08451-3

A View of the Sea

A Discussion between a Chief Engineer
and an Oceanographer about the
Machinery of the Ocean Circulation
Henry Stommel

A handful of eminent scientists have written
for the lay public with a flair and ingenuity that
convey the excitement of their fields. In this
important new work of scientific popularization,
the distinguished physical oceanographer Henry
Stommel carries on this tradition with a lucid
account of the ocean’s circulation—a subject that
has seldom if ever been explained for the many
general readers who are interested in the study of
the oceans.

“ . .will doubtless and deservedly prove to be a
highly successful attempt to explain important
aspects of the ocean circulation to a wide
audience”’—Raymond Hide, Science

Cloth: $19.95 ISBN 0-691-08458-0

Inside Relativity

Delo E. Mook and Thomas Vargish

Delo Mook, a physicist, and Thomas Vargish,
a professor of literature, offer a universally acces-
sible, current, and complete explanation of
Einstein’s theories of special and general rela-
tivity. Through their remarkable collaboration,
readers without formal training in mathematics
or the sciences can find their way inside the
ideas that revolutionized our conception of the
physical universe.

Cloth: $30.00 ISBN 0-691-08472-6

Dynamical Evolution
of Globular Clusters
Lyman Spitzer, Jr.

One of the world’s most distinguished astro-
physicists presents a comprehensive theoretical
treatment of the dynamical evolution of globular
clusters. Lyman Spitzer’s research in this field
established the framework for decades of in-
vestigation. Now he summarizes in a unified,
systematic way this branch of theoretical astro-
physics with its still challenging problems.
Princeton Series in Astrophysics
Jeremiah P. Ostriker, Editor

Paper: $14.50 ISBN 0-691-08460-2
Cloth: $35.00 ISBN 0-691-08309-6

Now in paperback

The Mediterranean Was a Desert
A Voyage of the Glomar Challenger
Kenneth |. Hsii

The Mediterranean Was a Desert is Kenneth
Hsiv's firsthand account of one of the most fasci-
nating deep-sea drilling cruises ever launched.
This voyage was undertaken in 1970 and led toa
spectacular geological headline: the hypothesis
that above five and a half million years ago the
Mediterranean Sea was a desert.

Paper: $8.95 ISBN 0-691-02406-5
Cloth: $20.00 ISBN 0-691-08293-6
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The Evolution of Individuality
Leo W. Buss

This book views development as the evolu-
tionary outcome of an ancient transition between
the cell as a unit of selection and the individual as
a unit of selection and provides an important new
framework for interpreting the diversity of modern
life cycles.

“This is the most stimulating book about evolu-
tion I have read for a long time.’

—John Maynard Smith, The University of Sussex

Cloth: $40.00 ISBN 0-691-08468-8
Paper: $12.95 ISBN 0-691-08469-6

Sharks of the Order
Carcharhiniformes
L.JV. Compagno

Here is a general review, taxonomic revision,
and phylogenetic analysis of the carcharhinoids,
the largest group of living sharks, which com-
prises almost 60 percent or 200 of the known
shark species. Students of shark biology have been
hampered by the lack of just such a comprehen-
sive and rigorous account of shark morphology.
L.JV. Compagno offers the most comprehensive
and detailed account of this important but
neglected group to date.
194 illustrations.

Cloth: $99.50 ISBN 0-691-08453-X

Monographs in Population Biology
Robert M. May, Editor

New Titles
Population Ecology of Individuals

Adam Lomnicki

A common tendency in the field of population
ecology has been to overlook individual differ-
ences by treating populations as homogeneous
units; conversely, in behavioral ecology the ten-
dency has been to concentrate on how individual
behavior is shaped by evolutionary forces, but not
on how this behavior affects population dynamics.

Adam Lomnicki and others aim to remedy this
one-sidedness by showing that the overall dynam-
ical behavior of populations must ultimately be
understood in terms of the behavior of individuals.

Paper: $13.95 ISBN 0-691-08462-9
Cloth: $45.00 ISBN 0-691-08471-8

Population Ecology of the
Cooperatively Breeding
Acorn Woodpecker
Walter D. Koenig and Ronald L. Mumme
Since the acorn woodpecker was first observed,
its behavior—particularly the unique habit of
caching acorns in specialized storage trees or
granaries—has impressed observers. Acorn
woodpeckers are also one of the few temperate-
zone species in which young are reared com-
munally. This demographic study investigates the
complexities of acorn storage and group living in
acorn woodpeckers in central coastal California.
It is one of the most thorough studies of any avian
social system to date.

Paper: $16.95 ISBN 0-691-08464-5
Cloth: $55.00 ISBN 0-691-08422-X

Plant Strategies and the Dynamics
and Structure of Plant Communities
David Tilman

Although ecologists have long considered mor-
phology and life history to be important deter-
minants of the distribution, abundance, and
dynamics of plants in nature, this book contains
the first theory to predict explicitly both the evo-
lution of plant traits and the effects of these traits
on plant community structure and dynamics.

Paper: $15.95 ISBN 0-691-08489-0
Cloth: $45.00 ISBN 0-691-08489-0
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New Titles In Chemistry From Environmental Issues
To Molecular Systems Research

TIME-RESOLVED VIBRATIONAL
SPECTROSCOPY

%stitid by George H. Atkinson, University of Arizona,

Experts from Japan and the United States have contributed 25 papers in the
major categories of biochemical systems, nonlinear and coherent spectroscopy,
chemistry and theory.

1987 2-88124-191-3 hardcover 420 pp.

$89.00 SAS price: $59.00*

HETEROSILOXANES VOLUME 1
Derivatives of Non-Biogenic Elements
by M.G. Voronkov, E.A. Maletina, V.K. Roman,
Institute of Organic Chemistry, Siberian Division of the
Academy ofSciences of the USSR, Irkutsk

Soviet Scientific Reviews Supplement series, Chemistry Reviews

Voronkov is a world authority whose classic texts are a valuable contribution to
the study of organosilicon chemistry.
1988 3-7186-4811-3 482 pp. hardcover Price not yet set.

SYNTHETIC ZEOLITES

Crystallization, Structural-Chemical
Modification and Adsorption

Properties

by S.P. Zhdanov, S.S. Khvoshchev, and N.N.
Feoktistova, Institute of Silicate Chemistry,
USSR Academy of Sciences, Leningrad

A valuable and well-timed summary of studies in the synthesis and adsorption of
zeolites highly effective adsorbents and catalysts widely employed at present in
various industries.

1988 2-88124-675-3 600 pp. approx. hardcover Price not yet set.

CHEMISTRY AND FATE OF
ORGANOPHOSPHORUS COMPOUNDS

edited by E. Merian, International Association of
Environmental Analytical Chemistry, Therwil,
Switzerland, R.W. Frei, The Free University,
Amsterdam, The Netherlands, J.F. Lawrence, Food
Directorate, Health Protection Research, Ottawa, Canada,
andU.A.Th. Brinkman, The Free University,
Amsterdam, The Netherlands

Volume 12 in the Current Topics in Environmental and Toxicological Chemistry
series

Brings together the most significant research papers from a workshop organized
by the International Association of Environmental Analytical Chemistry.

1987 2-88124-215-4 hardcover 303 pp.

$43.00 SAS price: $26.00*

*The Science and Arts Society (SAS) is a bookclub designed to allow individuals
to purchase high-level reference books at reduced prices. For more information,
please write.

POLYMER YEARBOOK 4
edited by Richard A. Pethrick, University of
Trathclyde, UK

*The comprehensive academic library will want to have the series for its annual
coverage of polymer science, not otherwise available to an interested reader.
The layout, printing, accuracy, coverage and overall quality are excellent.”

"Polymer Yearbook's practical combination of reference data and
current-awareness features are likely to make it an invaluable tool for polymer
scientists.” --European Plast

1987 3-7186-0406-X hardcover 400 pp. approx.
$120.00 SAS price: $35.00*
3-7186-0408-6 softcover 400 pp. approx. $72.00

SYNTHESIS, REACTIONS AND
SELECTED PHYSICO-CHEMICAL
PROPERTIES OF 1,3- AND 1,2-
TETRACHALCOGENAFULVALENES
by G. Schukat, A.M. Tichter and E. Fanghanel,

Technical University "Carl Schorlemmer”, Meseburg,
GDR

Vol.7, No.3 in the Sulfur Reports series

This review describes the chemical transformation of substituents, reactions of
the ring system, and the synthesis of polymers with 1,2- tetrathiafulvalene units
in the backbone and in the side chain.,

1987 3-7186-0398-5 softcover 86 pp. $38.00 SAS price: $23.00*

INDUSTRIAL POLYSACCHARIDES
The Impact of Biotechnology and

Advanced Methodologies

edited by S.S. Stivala, Stevens Institute of Technology,
Hoboken, USA, V. Crescenzi, Universita Degli Studi
di Roma, "La Sapienza", Rome, Italy, and I.C.M. Dea,
The British Food Manufacturing Industries Research
Association, Surrey, UK

Highlights recent developments in polysaccharides spurred by advances in
biotechnology. Experts in the field describe the new biomass polysacchardies
and their medicinal food and industrial applications.

1987 2-88124-212-X hardcover 512 pp.

$79.00 SAS price: $47.00*

RHEOLOGICAL AND
THERMOPHYSICAL PROPERTIES

OF GREASES

by G.B. Froishteter, K.K. Trilisky, Ju.L. Ishchuk and
P.M. Stupak . o .

A comprehensive coverage of the essential rheology. Itis unique in attempting
to relate rheology to grease structure and, in turn, fo highlight the critical stages
in the manufacturing process.

1988 2-88124-673-7 256 pp. approx hardcover Price not yet set.

GORDON AND BREACH SCIENCE PUBLISHERS/HARWOOD ACADEMIC PUBLISHERS
PO Box 786, Cooper Station, New York, NY 10276, USA or PO Box 197, London, WC2E 9PX, UK
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