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Chernobyl accident

N American physicist who visit-
Acd Chernobyl in February cites

design flaws in RBMK-type re-
actors, which cause dangerous instabil-
ity at low power, as the principal factor
among scveral that led to the accident
(page 1636). After the reactor began to
malfunction, operators unfamiliar with
elementary reactor physics took actions
that then exacerbated the situation. Wil-
son describes impressive cleanup and
containment operations at the plant and
quick resumption of activity in the un-
damaged reactors (in contrast with a 6-
year start-up time at Three Mile Island).
Although a new and safer reactor has
been designed and some are under con-
struction, 15 RBMK reactors remain in
operation in the Soviet Union and oth-
ers arc being built; despite the addition
of safety features to these reactors, their
inherent instability remains. Rescttle-
ment of communitics near the plant is
proceeding as environmental contami-
nation drops and the cleanup operation
continucs.

Brain metabolism in
three dimensions

MAGES of brain metabolic activity

in three dimensions have been gen-

erated by computer methods (page
1641). Hibbard et al. describe new
computer programs that facilitate the
conversion of two-dimensional autora-
diographic data from serial sections of
the brain to three-dimensional con-
structs and that convert digitized im-
ages to rates of glucose utilization. The
mcthodology was illustrated in studies
of glucose metabolism in rat brains in
the presence of various anesthetics.
Each anesthetic had a different effect on
brain glucose metabolism: one de-
pressed glucose metabolism throughout
the brain, another caused elevated glu-
cose metabolism in some regions but no
change in most, and the third caused
depression of glucose metabolism in
one region but little change in another.
This imaging method will be valuable
for studying normal and abnormal
brain metabolism, blood flow in the
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brain, brain receptors, and transport
across the blood-brain barrier.

Water on Mars

HERE were times during the carly

history of Mars when there was

water on the planet; today, the
atmospheric pressure is so low that lig-
uid water cannot remain on the surface
(page 1653). The surface of Mars is
cratered, includes a nctwork of river,
stream, and tributary beds of different
ages (suggestive of several periods 3 to
4 billion years ago when the planet was
wet), and has volcanic rock strewn over
more than half its surface. The extensive
volcanism is thought to have begun
around 4 billion years ago and to have
continued for most of the planet’s his-
tory. Greeley estimated how much wa-
ter could have been released from rocks
brought to the surface during volcanic
cruptions: geologic data collected dur-
ing the Mariner 9 and Viking Orbiter
missions, which included long-term ob-
servations and mapping of the planet’s
surface, were used for estimating rock
volumes, and the water content of ex-
truded magmatic rock was taken to be
similar to that of mafic rocks on the
carth. A layer of water 46 meters deep
over the planet could have been contrib-
uted by volcanism. Other water could
have come from different sources (for
example, comet impacts). The forces
that have been responsible for changing
Mars from a wet to a desiccated planet
are not known.

Coral reef sponges

PONGES that live on coral reefs in

the Caribbean Sca differ markedly

from those that live on the Great
Barrier Reef and on reefs off Fiji in the
Pacific Occan (page 1654). In earlicr
studics, Wilkinson found that most
sponges on the Great Barrier Reef de-
pend on photosynthetic symbionts
(usually bluc-green algae) for much of
their energy supply; on outer reefs dis-
tant from shore, up to 90% of sponges
were the flattened phototrophs with
large numbers of symbionts throughout

their tissues. In contrast, almost no
phototrophic sponges were found on
Caribbean reefs; sponges were tall and
erect filter-feeders with only a thin layer
of associated photosynthetic symbionts
(cover). The Caribbean sponges con-
sume an order of magnitude more par-
ticulate and dissolved organic matter
than do their counterparts living in the
clear waters of the Great Barrier Reef,
and they were, on average, bigger. Spe-
cies of sponges in the two oceans werc
different, and the biomass of Caribbean
sponges was many times as great as the
biomass at the Great Barrier Reef. It is
likely that the evolution and success of
distinctive sponge populations on these
distant recfs reflect different levels of
organic productivity in the ocean as
well as other differences in the environ-
mental conditions to which they were
exposed.

New malaria parasites

OVEL forms of malaria parasites
Nhave been generated through

cross-fertilization of gametes in
mosquito vectors (page 1661). In stud-
ies described by Walliker ez al., genetic
recombination—reassortment of genes
and exchange of genetic markers be-
tween chromosomes—between distinct
Plasmodium  falciparum parasites took
place within mosquitoes. Anopheles free-
borni mosquitoes were permitted to
feed on mixtures of gametocytes of two
cloned lines of P. falciparum, the most
pathogenic human malaria strain. Spo-
rozoites soon appeared in the mosqui-
toes’ salivary glands, chimpanzees were
infected with the sporozoites, and para-
sites were later isolated from the chim-
panzees’ blood. Genes from the two
original clones were present in new
combinations in the progeny: this was
apparent in patterns of drug sensitiv-
ities, forms of several proteins (an en-
zyme, two antigens, and certain other
proteins), hybridization patterns with
DNA probes, and altered chromosome
sizes. Control measures (vaccines and
therapies) for malaria must take into
account and overcome the ability of
malaria genes to recombine and pro-
duce new pathogenic strains.
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Technology and Global Industry

cientists are highly aware of a climate of rapid change in many technologies,

including, for instance, those of computers and materials. But most of us have not

been as conscious of a rapid globalization of industry and roles of international
companies in promoting it. An interesting discussion of factors that have led to intense
global competition in manufacturing is provided in a publication* that stemmed from a
symposium conducted in 1986 by the National Academy of Engineering.

Globalization was rooted in a homogenization of markets, decreasing costs of transport
and communication, and decreasing trade barriers. In the developed countries, national
markets have become increasingly similar in taste as income distributions have equalized. In
this changing environment companies noted that they could achieve growing economies of
scale in their R&D and production through tapping global markets. Changes in product and
process technology have increased the minimum efficient size for production in a variety of
industries.

The multinational companies originally established factories abroad to avoid tariff and
other barriers in various countries. But with time they perceived that they might attain cost
advantages in the new locations. As the multinational corporations have gained experience
at such locations, their subsequent responses to opportunities have been quicker and more
assured. Earlier, their practice was to develop a new product or technology in the home
country and to manufacture and market the products at home before introducing them
abroad. With time, the pace has quickened, and technology may be transferred abroad
almost as quickly as it is developed at home.

Technological changes in communications and transportation have greatly reduced
costs to late-industrializing countries for assimilating technological information and for
moving goods and people across great distances. They can be highly competitive in
supplying finished goods. They can also manufacture many components at low costs. The
multinational companies have been quick to locate plants in those countries or to buy
components from them. The practice of out-sourcing is important and growing. With U.S.
multinational enterprises accounting for two-thirds or more of U.S. industrial output, most
U.S. producers will be ceaselessly looking abroad for cost reductions.

Many of us have hoped that competence in science and innovation would enable this
country to be competitive in global trade. However, experience is showing that firms and
nations can lose ground in the commercialization of advanced technologies at a time when
they are the major sources for technological innovations of industrial significance. Rarely do
patents confer perfect protection. Trade secrets are useful but only if the product can be
distributed while the underlying technology is kept secret. Today, with widespread scientific
and engineering competence and powerful analytical and computing capabilities, technolog-
ical secrets are hard to keep. When a new product achieves widespread consumer acceptance,
many companies are likely to produce it. The winners among them will be those who
achieve low costs of manufacture and high quality and have marketing skill. The United
States has been comparatively weak in achieving low-cost manufacturing with high quality.
In the past, U.S. engineers have tended to shun the factory floor. In contrast, Japanese
engineers are active there, and through a series of small incremental improvements they
usually succeed in achieving substantial economies.

Another source of U.S. failure to compete is in the quality of the labor force,
particularly in its lack of vocational training. Both West Germany and Japan are superior in
these aspects. More important is the impact of military R&D on U.S. engineering talent.
Roughly half of total U.S. R&D expenditures are devoted to military research. In Japan
about 2 percent is allocated to that effort. Earlier, there were important spin-offs for the
United States, but military hardware is becoming increasingly remote from civilian
applications. Another source of U.S. failure is an archaic set of antitrust policies. There is
also need to revise national policies to influence managements to respond to foreign
competition by creating new facilities and achieving higher productivity here rather than
sourcing aboard. —PHILIP H. ABELSON

*Technology and Global Industry: Companies and Nations in the World Economy (National Academy Press, Washington,
DC, 1987), $19.95.
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Large marine ecosystems (LMEs) are being subjected to in-
creasing stress from industrial and urban wastes, aerosol con-
taminants, and heavy exploitation of renewable resources. This
book is a state-of-the-art review of effective means for measur-
ing changes in populations and productivity, physical-chemical
environments, and management options for LMEs. For the first
time, this volume treats LMEs holistically as regional manage-
ment units by bringing together the all too often fragmented
efforts to optimize ocean resources. 319 pp., 1986.

$31.85; AAAS members $25.50 (include
membership number from Science).

Order from: Westview Press, Dept. AAAS, 5500 Central
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Educational programs and professional practice in the field
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comprehensive assessment of graduate education and
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Now you can purchase famous NARISHIGE reliable service, and exceptional values on
Eroducts directly from NARISHIGE in the NARISHIGE instruments.

SA. We are the exclusive USA source for Our products are the newest, most
NARISHIGE CO., JAPAN. NARISHIGE USA sophisticated instruments to come from this
now offers you immediate delivery, prompt world renowned manufacturer; including new
¢ Microdrives ® Micromanipulators
® Micropipette Pullers ® Microgrinders
® Microtorges and ® Microinjectors. All available
with a One-Year Warranty and local service.

All NARISHIGE USA instruments are offered
through a select group of local dealers, who will
be happy to demonstrate our products to you.

For more information or the name of your local dealer call or write:

NMABUSEIIEGD TS HT0,

One Plaza Road, Greenvale, New York 11548
(516) 621-4588

(800) 445-7914
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8TH INTERNATIONAL CONGRESS OF
HISTOCHEMISTRY AND CYTOCHEMISTRY

JULY 31-AUGUST 5, 1988

Sponsored by the American Histochemical Society
Omni Shoreham Hotel, Washington, D.C. U.S.A.

PRELIMINARY PROGRAM—SYMPOSIA

Use of in situ hybridization, R. Angerer and L. Angerer; Immunohistoche-
mistry in Diagnostic Pathology, S. Spicer and K. Ogawa; Aspects of Golgi
Traffic, Jurgen Roth; Hematologic Cytochemistry, L. Kaplow and L. Yam;
Molecular Biology of Steroid Hormone Receptors, G. Greene; Cell Cycle
and Growth Regulation, E. Wang; Lysosomal Function; D. Bainton;
Transgenic Animals, H. Westphal.

Mini Symposia and Poster Sessions open to proffered papers:
Neuroendocrine Peptides; Neurochemistry of Opiate Peptides; Neurotrans-
mitters and Related Peptides; Lectins; Histochemistry of Botanical Sam-
ples; Protease Histochemistry; Viral Disease Diagnosis; AIDS; Basement
Membranes; Immunocytochemistry; Histochemistry in pathology; Cyto-
chemistry in cell biology; Enzyme histochemistry; Image analysis; Flow
cytometry; X-ray microanalysis; Cell differentiation; Histochemistry of
extracellular matrix; Cytochemistry of cell surface; Radioautography; In situ
hybridization; NA, K-ATPase in Nervous Tissue.

Workshops and Tutorials

Advances in colloidal gold, in situ hybridization; autoradiography, and
immunocytochemistry. Corporate and commercial sponsors welcome to
suggest additional topics.

Abstract Deadline March 1, 1988.
Further details from G. Talley, Slack Inc., 1825 Eye St. N.W. Suite

400, Washington, D.C. 20006, and forthcoming issues of the
Journal of Histochemistry and Cytochemistry.

The Histochemical Society welcomes new members. Contact P. Petrusz,
Dept. of Anatomy, U. North Carolina, Chapel Hill, North Carolina 27514.

HIGH-PRECISION
ABSORPTION CELLS

HPLC FLOW CELLS

ALL TYPES OF PRECISION CELLS AVAILABLE IN GLASS,
SPECIAL GLASS, QUARTZ, MATCHED SETS AND SPECIALS.
ALL FUSED CONSTRUCTION—NO CEMENTED SEALS.

Sealed/Semi—Permanent
Cell g

<l

Evacuable
Pellet Die

Attenuated Total
Reflectance Unit

Evacuable
" Minidie

IR and UV
A o RS Sampling Accessories

) NSG PRECISION CELLS, INC.

195G CENTRAL AVENUE. FARMINGDALE, NY 11735 (516) 249-7474

IR Microcell

Circle No. 255 on Readers’ Service Card

Posters

The following posters of Science
covers are available:

9 February 1979, Locomotive in
China;

27 July 1979, Lightning over St.
Louis;

29 July 1983, Cheetah and cub;

2 December 1983, Snowshoe
hare;

23 December 1983, Cathedral
window/DNA molecule;

26 September 1986, Neurons in
motor cortex;

28 November 1986, Byrd Glacier,
Antarctica

Combination of space covers in
scroll format: 1 June 1979, 23 No-
vember 1979, 10 April 1981.

your own PL.

m XY digitizing

m User-defined units
m Keyboard macros

Price is $5.50 each (prepaid)

Write to AAAS Department POST,
1333 H Street, NW, Washington,
D.C. 20005.
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SigmaScan

measures areas, lengths
coordinates, angles
slopes, and more —

IBM PC and Compatibles S

m Areas, lengths, angles, and slopes
m Standard ASCII data output
(use in Lotus, dBase, etc.)

u User-defined data transForms

Circle No. 340 on Readers’ Service Card

6"’6‘/ Y
o 2

phatnmicmgraphs strip charts,

X-rays, maps, and more — using

Save hundreds of hours annually over
manual measurement technigues.
Automate complex analyses. Comes
complete with software, choice of
digitizing tablet, money-back guarantee
and Full year hardware warranty.

Sigma-Scan™ software is also
available separately.
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For Your Science Library

Biotechnology: The Renewable
Frontier, D.E. Koshland, Jr., ed. Like
its predecessor, this volume covers
the latest and most important topics
in biological RED. It illustrates the ex-
traordinary cross-disciplinary aspects of modern biology and
its tremendous impact on the future with sections ranging
from new techniques, immunology, developmental biology,
cancer, hormones, sensory phenomena, and more.

1986: case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 384pp

Frontiers in the

B CHEMICAL
§ SCIENCES

Frontiers in the Chemical Sciences,
W. Spindel, RM. Simon, eds. Fo-
cuses on the themes of fundamental
chemical change and extreme
molecular complexity. Details prog-
ress in all areas of chemistry, including new work in ultrafast
reactions, catalysis, conduction organics, enzyme mechan-
isms, and materials and analysis.

1986; case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 624pp

Neurosclence

- 1
A
1
e Neuroscience, P.H. Abelson, E. Butz,
S.H. Snyder, eds. Neuroscience re-
search ranging from genetic engi-
neering to clinical therapy is pre-
sented. Provides an integrative treat-
ment of brain anatomy, physiology, and chemistry and ad-
dresses fundamental questions concerning nervous system
functioning.

1985; case $29.95, $23.95 for AAAS members; paper $14.95,
$11.95 for AAAS members; 454pp

Edited by Philip H. Abelson
Eleanore Buts
Solomon H. Snyder

The Asmerican Assoclation for the
Advancemeut of Sclence

AIDS, R. Kulstad, ed. Research

papers and reports on acquired im-

mune deficiency syndrome (AIDS)
published between August 1982 and
September 1985 show how far AIDS
research has come and provide an indication of the direction
in which it might go. An overview of research in AIDS is
provided by Myron Essex, chairman of the Department of
Cancer Biology, Harvard University School of Public Health.

1986; case $32.95, $26.35 for AAAS members; paper $19.95,
$15.95 for AAAS members; 654pp

Astronomy &
Astrophysics

Astronomy & Astrophysics, M.S.
Roberts, ed. From the solar system to
the pulsars at the very edge of the
observable universe, this volume re-
veals a broad, coherent, and contem-
porary picture of our astronomical universe. Topics range
from the solar system, the structure and content of the
galaxy, galaxies and cosmology, and instrumentation.

1985; case $29.95, $23.95 for AAAS members; paper $17.95,
$14.35 for AAAS members; 384pp

Edited by Morton 5. Roberts

Biotechnology & Biological Fron-
tiers, P.H. Abelson, ed. Covers the
most important topics at the forefront
of biological R&D and deals with both
fundamental research techniques
and practical applications. For researchers and students in
all fields of biology, agriculture, and the health sciences.

1984; case $29.95, $23.95 for AAAS members; paper $14.95,
$11.95 for AAAS members; 550pp

Edited by Philip H, Abelson

The Ameriean Assoclation for the
Advancement of Scienor

Order from AAAS Marketing, Dept. SA, 1333 H Street, NW, Washington, DC 20005.
Please add $1.50 for postage & handling per order. Allow 4-6 weeks for delivery.
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Have you ever wondered why some ideas
fly and others don't? . _

Could it be that the right information at
the right time makes a difference?

For instance, when it comes to finding
information on industry trends, intelligence
on setting standards, and applications of
a material process, DIALOG"heélps you
locate sources quickly.

You can search for information in data-
bases such as CA SEARCH with instant
access to millions of items indexed by
Chemical Abstracts Service: )

Or in Inspec from the Institution of Elec-
trical Engineers, covering electronics.

Or ih Paperchem, conitaining technical
literature and patent information on raw
materials.

Or in Metadex, covering international
literature on metallurgy and c'omposi_tes.

Or in Aerospace, with extensive cover-
age of advanced materials composites.

And in SCISEARCH: coveririg the world’s
scientific and technical literature.

These are just a few examples of how
DIALOG provides the most valuable data-
bases in one easy to use service.

" Allyou need is a personal computer or
terminal and a telecommunications link.
And you pay only for the time you use

DIALOG.There’s no minimum usage
requirement.

Instant delivery of essential information
will make a difference and get your ideas
off the ground. In fact, your company may
already be using DIALOG. Check to see.

To get acquainted, DIALOG offers $100
worth of free time to first time users. Call
800-3-DIALOG. Or write DIALOG, 3460
Hillview Avenug, Palo Alto, CA 94304.

D|m®INFORMATION SERVICES, INC.

A SUBSIDIARY OF LOCKHEED CORP
The world's largest online knowledgebank.

800-3-DIALOG

Ever wonder why some things

never get off the ground?

Circle No. 274 on Readers’ Servicé Card
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Explore
New Directions
in Chemical Research

Frontiers in the Chemical Sciences

Selected and with an introduction by
William Spindel and Robert M. Simon, National Research Council

This collection of 38 articles from the pages of work in seven key areas: understanding
Science shows chemists unraveling the mysteries chemical reactivity, chemical analysis, theoretical
of molecular reactivity, developing powerful chemistry, chemical catalysis, organic synthesis,
analytical and theoretical tools, exploring -and the chemistry of life processes, and the
exploiting new pathways for catalysis and chemistry of new materials. Two Nobel lectures
synthesis, and contributing to disciplines as are included.

diverse as biology and materials science.

Focusing on such themes as fundamental 592 pp.; fully indexed and illustrated

chemical change and extreme molecular Hardcover $29.95 ($23.95 for AAAS members)
complexity, this volume takes the reader on a Softcover $17.95 ($14.35 for AAAS members)

tour of the contemporary research frontiers in Order from: AAAS Marketing, Dept. C, 1333 H St., NW,
chemistry. Articles by some of the leading Washington, DC 20005. Add $1.50 postage and hayndling

scientists in their respective fields cover new per order. Allow 4-6 weeks for delivery.

American Association for the Advancement of Science

Yes! Please send me the following copies of Frontiers in the Chemical Sciences

__ hardcover $29.95 (AAAS member price $23.95) | Y
__softcover $17.95 (AAAS member price $14.35) $

Postage and handling $ 1.50

TOTALS
[J Check [J VISA [ MasterCard
credit card number expiration date signature
Name
Street Address
City State Zip

AAAS member number (from Science mailing label)

Thank you for your order. Please send it to: AAAS Marketing, Dept. C, 1333 H Street, NW
Washington, DC 20005. Please allow 4—-6 weeks for delivery.
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Revised 27 March 1987

Information for Contributors

THE EDITORS OF SCIENCE

Manuscripts should be addressed to the
Editor, Science, 1333 H Street, NW, Wash-
ington, DC 20005. Submit three copies
together with a letter of transmittal giving

1) the names and telephone numbers of
the authors;

2) the title of the paper and a statement
of its main point;

3) three to eight keywords to be used for
indexing;

4) the names, addresses, telephone num-
bers, and fields of interest of four to six
persons outside your institution who are
qualified to referee the paper;

5) the names of colleagues who have
reviewed the paper;

6) the total number of words (including
text, references, and figure and table leg-
ends) in the manuscript; and

7) a statement that the material has not
been published and is not under consider-
ation for publication elsewhere.

In addition, include with your manuscript:

(i) any paper of yours that is in press or
under consideration elsewhere and includes
information that would be helpful in evalu-
ating the work submitted to Scignce;

(ii) written permission from any author

whose work is cited as a personal communi-
cation, unpublished work, or work in press
but is not an author of your manuscript;

(iii) for review of manuscripts based on
crystallographic data, two copies of the co-
ordinates.

Before being reviewed in depth, most
papers are rated for their interest and overall
suitability by a member of the Board of
Reviewing Editors. Papers submitted in dis-
ciplines for which there is no appropriate
member of the Board of Reviewing Editors
may be screened by editorial staff members
in consultation with outside experts. Papers
that are not highly rated are returned to the
authors within about 2 weeks; the title page
and abstract from one copy are retained for
our files. The others are reviewed in depth
by two or more outside referees. Authors are
notified of acceptance, rejection, or need for
revision, usually within 6 to 10 weeks. Pa-
pers cannot be resubmitted, either after ini-
tial screening or after in-depth review.

26 JUNE 1987

Conditions of Acceptance

When a paper is accepted for publication
in Science, it is understood by the editors
that (i) any materials necessary to verify the
conclusions of the experiments reported will
be made available to other investigators
under appropriate conditions; (ii) all au-
thors have seen and approved the final ver-
sion of the manuscript; (iii) sequence and
crystallographic data will be offered for de-
posit to the appropriate data bank; and (iv)
a paper will not be released to the press or
the public before its publication. If there is a
need in exceptional cases to publicize data in
advance of publication, the AAAS Office of
Communications (202-326-6440) must be
consulted.

Selection of Manuscripts

In selecting papers for publication, the
editors give preference to those of general
significance that are well written, well or-
ganized, and intelligible to scientists in dif-
ferent disciplines. An attempt is made to
balance the subject matter in all sections of
Science. Membership in the AAAS is not a
factor in selection.

Accepted papers are edited to improve the
accuracy and effectiveness of communica-
tion and to bring them within the specified
length limits. When the author’s meaning is
not clear, the editor may consult the author
by telephone; when editing is extensive, the
manuscript may be returned for approval
and retyping before the type is set.

Categories of signed papers include: gen-
eral articles, research articles, reports, letters,
technical comments, book and software re-
views, perspectives, and policy forums.

General Articles. General articles (up to
5000 words) are expected to (i) review new
developments in one field that will be of
interest to readers in other fields; (ii) de-
scribe a current research problem or a tech-
nique of interdisciplinary significance; or
(iii) discuss some aspect of the history, logic,
policy, or administration of science. Readers
should be able to learn from a general article

what has been firmly established and what
are unresolved questions; speculation
should be kept to a minimum.

Many of the general articles are solicited
by the editor, but unsolicited articles are
welcome. Both solicited and unsolicited arti-
cles undergo review.

General articles should include a note
giving the authors’ names, titles, and ad-
dresses; a summary (50 to 100 words); an
introduction that outlines for the general
reader the main point of the article; and
brief subheadings to indicate the main ideas.
The reference list should not be exhaustive;
a maximum of 50 references is suggested.
Figures and tables should occupy no more
than one printed page.

Research Articles. A research article (up
to 4000 words) is expected to contain new
data representing a major breakthrough in
its field. The article should include an author
note, abstract, introduction, and sections
with brief sideheads. A maximum of 40
references is suggested. Figures and tables
together should occupy no more than one
printed page.

Reports. Reports (up to 2000 words) are
expected to contain important research re-
sults. They should include an abstract (no
more than 100 words) and an introductory
paragraph. A maximum of 30 references is
suggested. Figures and tables together with
their legends should occupy no more than
one printed page.

Letters. Letters are selected for their per-
tinence to material published in Science or
because they discuss problems of general
interest to scientists. Letters pertaining to
material published in Sciemce may correct
errors; provide support or agreement; or
offer different points of view, clarifications,
or additional information. Personal remarks
about another author are inappropriate.
Letters may be reviewed by outside consul-
tants. Letters selected for publication are
intended to reflect the range of opinions
received. The author of the Science paper in
question is usually given an opportunity to
reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to letters that
do not exceed 250 words. Letters accepted
for publication are frequently edited and
shortened in consultation with the author.

Technical Comments. Technical com-
ments (up to 500 words) may criticize arti-
cles or reports published in Science within
the previous 6 months or may offer useful
additional information. Minor issues should
be resolved by private correspondence. The
authors of the original paper are asked for an
opinion of the comment and are given an
opportunity to reply in the same issue if the
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comment is published. The comments, and
sometimes the reply, are subject to the usual
review procedures. Priority disputes under-
go extensive review and are published only
when action is recommended.

Book and Software Reviews. The selec-
tion of books and software packages to be
reviewed and of reviewers is made by the
editors. Instructions and length specifica-
tions accompany items to be reviewed when
they are sent to reviewers.

Manuscript Preparation

Typing. Use double-spacing throughout
the text, tables, figure legends, and refer-
ences and notes and leave margins of at least
2.5 centimeters. Put your name on each
page and number the pages starting with the
title page.

Titles. Titles should be short, specific,
and amenable to indexing. For general arti-
cles the maximum length is 80 characters
and spaces; for research articles and reports
the maximum is 100 characters.

Summaries or abstracts. These should
include a sentence or two explaining to the
general reader why the research was under-
taken and why the results should be viewed
as important. The abstract should convey
the main point of the paper and outline the
results or conclusions.

Text. A brief introduction should indicate
the broad significance of the paper. The
whole text should be intelligible to readers
in different disciplines. Technical terms
should be defined. All tables and figures
should be cited in the text in numerical
order.

Symbols and abbreviations. Define all
symbols, abbreviations, and acronyms.

Units of measure. Use metric units. If
measurements were made in English units,
give metric equivalents.

References and notes. Number refer-
ences and notes in the order in which they
are cited, first through the text and then
through the table and figure legends. List a
reference only one time. References that are
abways cited together may be grouped under

XI1

a single number. Use conventional abbrevia-
tions for well-known journals; provide com-
plete titles for other journals. For references
with up to five authors provide all the
names; for more than five, provide the name
of the first author only. See issues of the
journal for examples.

Unpublished observations. Reference to
unpublished data should be given a number
in the text and placed, in correct sequence,
in the references and notes.

Acknowledgments. Gather all acknowl-
edgments into a brief statement at the end of
the references and notes.

Informed consent. Investigations on hu-
man subjects must include a statement
indicating that informed consent was ob-
tained after the nature and possible conse-
quences of the studies had been fully ex-
plained.

Animal welfare. Authors using experi-
mental animals must state that their care was
in accordance with institutional guidelines.
For animals subjected to invasive proce-
dures, the anesthetic, analgesic, and tran-
quilizing agents used, as well as the amounts
and frequency of administration, must be
stated.

Figures. For each figure submit three
high-quality glossy prints or original draw-
ings of sufficient size to permit relettering
but not larger than 22 by 28 centimeters
(8%2 by 11 inches). On the back of every
figure write the first author’s name and the
figure number and indicate the correct ori-
entation. Manuscripts with oversized figures
will be veturned to the author without veview.
Photocopies of figures are not acceptable;
transparencies, slides, or negatives cannot be
used because they cannot be sent to review-
ers.

On acceptance of a paper, authors re-
questing the use of color will be asked to
supply slides or negatives of the color
artwork and to pay $600 for the first color
figure and $300 for each additional figure as
a contribution toward printing costs.

Illustrations reprinted from other publica-
tions must be credited. It is the author’s
responsibility to obtain permission to re-
print such illustrations in Science.

Tables. Tables should supplement, not
duplicate, the text. They should be num-
bered consecutively with respect to their
citation in the text. Each table should be
typed, with its legend (double-spaced), on a
separate sheet. Give each column a heading
with units of measure indicated in parenthe-
ses. Do not change the unit of measure
within a column.

Equations and formulas. Use quadru-
ple-spacing around equations and formulas
that are to be set off from the text. Define all
symbols.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and
the conditions under which this reproduc-
ibility (replication) was obtained should be
explicitly stated. The effect of limitations in
experimental conditions on generalizability
of results should be discussed. Uncertainties
should be stated in terms of variation ex-
pected in independent repetitions of the
experiments; they should include an allow-
ance for possible systematic error arising
from inadequacies in the assumed model
and other known sources of possible bias.
Probabilities from statistical tests of signifi-
cance should be subordinated to the report-
ing of results and associated uncertainties.

Printing and Publication

Proofs and reprints. One set of galley
proofs is sent to the authors. An order blank
for reprints accompanies the proofs.

Scheduling. Papers are scheduled for
publication after Science has received correct-
ed galley proofs from the authors. Papers
with tables or figures that present problems
in layout, or with color figures or cover
pictures, or that exceed the length limits may
be subject to delay.

Cover Photographs

Particularly good photographs that per-
tain to a paper being submitted will be
considered for use on the cover. Submit
prints (not slides, negatives, or transparen-
cies) with the manuscript.
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