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5th Annual AAAS Forum for School Science
6-7 October 1989 4 Arlington, Va.

Everybody’s talking about it. It’s scarce. Students aren't attaining it. What is
it? Who needs it? How is it best attained? How is it adequately assessed?

FIND OUT AT THE 5TH ANNUAL AAAS FORUM FOR SCHOOL SCIENCE:

m Join with nationally recognized leaders in education, government, business and the sciences to help
developa consensus definition of scientificliteracy ~mConsider theimplications of the meaning of
scientific literacy for classroom practice and national policy = Learn about national projects —
sponsored by AAAS, NAEP, NCISE, NSF, NSTA — aimed at achieving scientific literacy

SPEAKERS INCLUDE:

Bill Aldridge, Executive Director, National Science Teachers Association

Erwin Hiebert, Professor Emeritus, History of Science, Harvard University

Paul DeHart Hurd, Professor Emeritus, Science Education, Stanford University
Jon Miller, Director, Social Science Research Institute, Northern Illinois University

C.K.N. Patel, Executive Director, Research on Materials Science and Academic Affairs Division,
AT&T Bell Labs

F.James Rutherford, Education Officer, American Association for the Advancement of Science

Bassam Shakhashiri, Assistant Director, Directorate for Science and Engineering Education,
National Science Foundation

Thomas Spiro, Chemist, Princeton University

Iris Weiss, President, Horizon Research, Inc.

REGISTER NOW!

For program and registration information: Call (202) 326-6620 or write: Forum 89, Office
of Science & Technology Education, AAAS, 1333 H Street, NW, Washington, DC 20005
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CcovER  Along the castern side of the Spring Mountains, Nevada, rocks of the
Cambrian Bonanza King Formation (~530 million years old; gray cliffs on left)
overlie overturned red beds of the Triassic and Jurassic age (~200 million years old)
along the Keystone trust, one of a series of major thrust faults in the eastern Great
Basin. The amount of displacement on these thrust faults must be accounted for in
order to restore the older rocks to their original geographic positions. See page
1454. [Photograph by N. Cristie-Blick]
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Human genome project
HE game plan for the “human
genome project” is to have a

T physical map of the genome—all

of the genetic material present in hu-
man cells—in 5 years. The problem is to
define cexactly what a physical map is
and how it should bc constructed and
to find ways to intcgrate into it data
obtained with different techniques. In a
Perspective, members of the National
Research Council’s Committee on the
Mapping and Sequencing of the Hu-
man Genome present a proposal for
defining a common language for and a
common sct of landmarks on the hu-
man genome (page 1434). The genome
lingua franca would be sequence-tagged
sites or STSs; data obtained through
restriction mapping and contig map-
ping cxperiments would be converted
into STSs. In a News fcature, Roberts
claborates on the specifics of the pro-
posal, on how the translations into STS
nomenclature would work, and on the
strengths of such an approach (page
1438).

Great Basin evolution

HE Great Basin is centered in

I Nevada and Utah and stretches
into California and Idaho. It is an

arca rich in geologic clues about the
carth’s evolution. Using a combination
of recent structural, stratigraphic, paleo-
magnetic, seismic, and borchole data,
Levy and Christie-Blick have developed
a new pre-Mesozoic palinspastic map—
one focusing specifically on sedimentary
rocks from the time interval between
1600 and 535 million years ago—for
the castern part of the Great Basin
(page 1454); such a map (the name
comes from the Greek for “stretched
back”) restores the region’s outcrops to
their original positions. Crustal short-
cning occurred from 150 to 50 million
years ago whereas crustal extension was
a more recent phenomenon, prominent
in the past 37 million years; when the
effects of crustal shortening (cover) and
extension are removed, new interpreta-
tions of the geologic evolution of the
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region before 245 million years ago
become possible. Despite a number of
uncertainties in parametcrs uscd in map
construction, new insights have been
gained about when and how the size,
orientation, and shape of the region
have changed over time.

Antarctic sponges and
anchor ice

URING the past three decades,
D there have been dramatic shifis

in the densities of the Antarctic
sponge Hornaxinella balfourensis and its
predators near McMurdo Sound (page
1484). The immediate causc of the pop-
ulation fluctuations is anchor ice, aggre-
gated crystals of ice that form beneath
the surface of the sca; the anchor ice
damages and ultimately kills the spong-
es, and when it cventually breaks away
it carrics off the sponges with it. (Dam-
age caused by anchor icc is easy to
distinguish from damage caused by
predators: the anchor ice discolors the
flesh whereas the predators strip the
flesh from the skeleton.) At times when
sponges have been rare (in the 1960s
and again around 1984), the anchor ice
was thick; in contrast, in the early
1970s, there was little anchor ice, and
population cxplosions of both sponges
and their predators occurred. Dayton
describes the changes that have oc-
curred in sponge populations and spec-
ulates that the formation of anchor icc is
a consequence of upwelling frigid water
from deep in the sea, that this upwelling
reflects shifts in regional currents, and
that the current variations may be out-
comes of large-scale and long-term oce-
anic and atmospheric phenomena.

Monocyte
chemoattractant

UMOR growth is affected by solu-
ble substances that are secreted
by infiltrating macrophages. Tu-
mors recruit monocytes from the circu-
lation, the monocytes mature into mac-
rophages, and the powerful substances
that the macrophages produce can ci-

ther stimulate or inhibit the tumor cells.
What attracts the monocytes to the
tumors arc chemical substances that are
rclated to or identical to chemoattrac-
tants relcased by normal muscle cells.
Smooth muscle cells secrete the mono-
cyte attractant called smooth muscle
cell-derived chemotactic factor (SMC-
CF); Graves et al. show that an SMC-
CF-like protcin, whose presence is cor-
related with a monocyte attractant ac-
tivity, is secreted by a variety of tumors,
including osteosarcomas, fibrosarco-
mas, melanomas, glioblastomas, and
rhabdomyosarcomas (page 1490). Thus
it appears that normal smooth muscle
cells and various malignant cells use a
similar mechanism for recruiting mac-
rophages. The possibility is theretore
raised that SMC-CF-like molecules
could have a clinical role in the regula-
tion of tumor growth.

Neurochemistry of
satiation

HOLECYSTOKININ (CCK) plays
a pivotal role in inducing feel-
ings of satiety after a meal (page
1509). Although earlier experiments
had shown that injections of this neuro-
peptide induced satiety, it was unclear
whether CCK present in the body is
involved in the normal mechanism by
which satiety is felt. However, with the
availability of specific antagonists of
CCK, Dourish et al. now confirm the
importance of this substance for bring-
ing about feelings of satisfaction after
cating. Two antagonists werc used, one
that specifically blocked the receptors in
the brain for CCK and one that blocked
CCK receptors outside the brain. Brain
receptors were found to exert the major
influence on satiety: their antagonists
were two orders of magnitude more
potent than peripheral antagonists in
blocking the onset of feelings of satiety
and in increasing feeding. Because the
scquelac of CCK action can now be
altered, it may be possible to use ago-
nists and antagonists of CCK as appe-
tite suppressants and stimulants in a
range of human eating disorders.
s RuTH LEVY GUYER
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AIDS

Books from AAAS

AIDS 1988: AAAS Symposia Papers

This volume contains many of the ground-
breaking papers on AIDS presented at the
1988 AAAS Annual Meeting.

The wide variety of the papers presented
here reflects the current thinking about
AIDS research today—that control over
the AIDS epidemic must be achieved
through a collaborative, multi-disciplinary
effort that includes not only the medical
and biological sciences, but the social and
behavioral sciences as well.

This fully indexed volume is organized
into five major sections: The first explores
the epidemiology and natural history of
AIDS and the HIV infection both in the
United States and internationally. It also
looks at the difficulty of predicting the
course of the virus—statistical issues;

Edited by Ruth Kulstad
Foreword by C. Everett Koop

patterns of HIV-1 incubation, infectious-
ness, and transmission; and approaches to
demographic impact modeling.

Section two discusses the social conse-
quences of AIDS as they relate to gender,
intravenous drug users, and public policy,
and it examines the dilemmas that AIDS
presents to the medical community.

The third section focuses on the AIDS
prevention strategies currently employed
around the world.

Section four considers the economic,
political, ethical and legal issues surround-
ing the epidemic.

The final section presents several recent
medical and biological studies on AIDS
and HIV.

This collection includes frequently cited
research papers and news reports on AIDS
that were published in Science between
August 1982 and September 1985.

Many of the papers relate directly to
AIDS research, while others touch on
relevant aspects of the immune system.
The news stories help to explain the ongo-
ing research, while focusing on some of
the sociological questions raised by the
disease. The book is arranged chronologi-
cally, enabling the reader to trace the his-

AIDS: Papers from Science,
1982-1985

Edited by Ruth Kulstad

tory of the AIDS epidemic through Sep-
tember 1985—a history that is of great
sociological interest.

This fully indexed collection is valuable
not only for the experimental data and
conclusions, but also as an excellent bib-
liographic reference of AIDS work in major
journals worldwide.

1986, 654 pp.; softcover
detailed indexes and illustrations
#85-235 — $19.95 (members $15.95)

AIDS 1988 is a timely, authoritative
source of information on the growing body
of AIDS research being conducted around
the world. It is essential for medical,
biological, social, and behavioral scien-
tists, and for everyone who is profession-
ally or personally concerned about the
AIDS epidemic.

1988; 478 pp.; softcover
index; 12 appendices
#88-19S — $29.95 (members $23.95)

American Association for the Advancement of Science
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Hydrocarbon Energy Revisited

any energy experts now project a continuation of relatively low prices for oil for
much of the next decade. This would lead to a large increase in U.S. importation
of oil and help OPEC eventually to resume ability to dictate high prices.

The facts and trends on which the current estimates are based seem solid. From 1969 to
1988 non-U.S., non-OPEC free world production increased fivefold. This, together with
conservation and substitution induced by high prices for oil, led to a drop in sales by OPEC
from 1979 to 1985 of almost 50%. To avoid a further loss of market share the price was
drastically reduced by Saudi Arabia and others. The current level of prices has slowed
exploration and drilling by non-OPEC countries, but with excess production capacity
already in place, there is little likelihood of a substantial rise in world oil prices in the next
several years, short of a major Mideast conflagration.

The effects of continuing low world oil prices on the complex U.S. energy system
would be many and profound. Some of them are already apparent. Efforts in conservation,
improved energy efficiency, and substitution of other fuels for oil have diminished.
Exploration and drilling for hydrocarbons has dropped; production of petroleum has
decreased; consumption of petroleum is increasing; imports of oil and its products have
risen. Additional effects such as tightness in supplies of natural gas and price increases for
that fuel will become apparent later. A possible future development is sharply expanded
dependence on hydrocarbons for generation of electric power.

Before the early 1980s the contiguous continental United States had already become a
mature petroleum province; costs of finding oil in it exceeded those of many countries. High
prices for oil in the early 1980s led to extensive drilling here, but the current rate is only
about a fifth of the peak. Unless substantial reserves are added, production capability
diminishes with time. In 1985 production of crude oil plus condensate totaled 10.6 million
barrels per day (Mbd). In 1988 it was 9.8 Mbd, and in 1989 it will be 9.3 Mbd. Experts
predict that in the year 2000 it will be 6 Mbd.

Consumption of petroleum increased an average of 3.3% per year between 1985 and
1988 (17 Mbd of products in 1988). Experts predict that demand will continue to increase,
but at the rate of only 1.0 to 1.5% per year. This slow rate prediction could be an
underestimate.

In 1985, while high prices still prevailed, net imports of oil and its products were 4.3
Mbd. In 1988 they were 6.6 Mbd. During 1989 they will be about 7.2 Mbd. A recently
released CONOCO report, “World Energy Outlook Through 2000, projects imports of 11
Mbd in the year 2000. The estimate is based on the assumption that use of oil will increase at
the slow rate.

For many purposes oil and natural gas are interchangeable as fuels. This is particularly
true in industrial applications and when they are used in power generation. Many of the
large consumers can easily switch back and forth. When oil is cheap, the price for natural gas
is depressed and drilling for gas is curtailed. Already, producible reserves of natural gas have
diminished. When cheap natural gas is no longer available, it will be supplanted by oil.

Demand for hydrocarbons by the electrical utilities could lead to substantially enhanced
importation of oil during the next decade. In the past, most of the base load generating
plants have been fueled by coal; nuclear energy now contributes about 20% of electric
power. However, only a few nuclear and coal plants are under construction. If demand for
electricity continues to grow at a rate approaching that experienced in 1987 and 1988, the
United States is headed for large shortages of base load capacity. Construction of coal and
nuclear plants is costly and requires many years. In contrast, combined cycle plants fueled by
natural gas or oil can be put into operation quickly and at low capital cost. Apparently many
of the utilities are planning to pursue this course. But it is a course that would increase
imports of oil further.

Substantial increases in importation of oil by the United States, Southeast Asia, and the
less developed countries could restore control of the market to OPEC by the year 2000 or
before. Unless there are economic incentives for improving energy efficiency, conservation,
and substitution and for increasing domestic supplies, the United States will become
increasingly vulnerable to a great, multicomponent energy crisis.—PHILIP H. ABELSON
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through the ILP have differed in no way
from the interactions I had when I served
for 13 months as a liaison scientist with the
U.S. Office of Naval Research-Tokyo in
1984-1985. How can Congress praise that
program as a model of international scien-
tific interaction, yet condemn the interac-
tion when I do the same thing as an MIT
faculty member through the ILP?
THOMAS W. EAGAR
Department of Materials Science
and Engineering,
Massachusetts Institute of Technology,
Cambridge, MA 02139

NASA and Intellectual Quality

I was appalled to read in the 18 August
issue of Science (Research News, p. 699) a
statement, attributed to unnamed members
of the astronomical community, that the
intellectual quality at NASA centers is “me-
diocre at best.” If these unnamed astrono-
mers have the courage to identify them-
selves, I will personally invite them to visit
the NASA-Ames Research Center to explain
their point of view in face-to-face discus-
sions with our outstanding scientific staff.
We would point out in these discussions

that many scientists here at Ames—and else-
where within NASA—have passed up op-
portunities to join or remain on university
faculties in favor of less well-paying civil
service positions in which our efforts are
largely devoted to developing new scientific
opportunities for the entire astronomical
community.
MICHAEL WERNER
Space Infrared Telescope Facility Project,
NASA-Ames Research Center,
Moffett Field, CA 94035

Animal Experimentation:
Context of a Quote

My attention has been called to a letter by
Brandon P. Reines (11 Aug., p. 583) citing
a statement of mine that seems to align me
with the antivivisection movement.

I did publish an article in 1979 (1), giving
a history of the development of our knowl-
edge of hepatitis and pointing out how
much was learned by clinical observation
alone. Reines plucked out these words:
“progress by the study of man is by no
means unusual, in fact, it is more nearly the
rule.” Of course I stand by that, but its use
in the context of his letter is a distortion of
my belief and my practice. As I said in

another section of the same article, clinical

observations may provide leads and these

may need to be pursued by disciplines other

than pure clinical observation. Most of the

research I have engaged in over the past half

century has involved use of experimental
animals (mice, rats and rabbits).

PAuL B. BEESON

21013 Northeast 122nd Street,

Redmond, WA 98053
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Erratum: In the legend of figure 3 (p. 1437) in the
Research Article “Synthetic amphiphilic peptide models
for protein ion channels” by J. D. Lear et al. (27 May
1988, p. 1177), the holding potential for the
(LSLLLSL); peptide should have read, “—150 mV”
instead of “~120 mV.” In the same legend, the duration
intervals of the plots in C, E, and F should have been
given as 20 msec, 0.5 msec, and 20 msec, respectively.

Erratum: In the lctgend of figure 4 in the Research Article
“Identification of the cystic fibrosis gene: Cloning and
characterization of complementary DNA” by J. R. Rior-
dan et al. (8 Sept., p. 1066), the oligonucleotide se-
quence  “5'-GTTTTCCTGGATTATGCCTGGGCAC-
3" [error is italicized] should have read “5'-GTTTTCC-
TGGATTATGCCTGGCAC-3"”; one extra G residue
was inserted in error. The same error appeared in note 35
(p- 1079) of the Research Article “Icf:ntiﬁcation of the
cystic fibrosis gene: Genetic analysis” by B. Kerem et al.
(8 Sept., p. 1073). In addition, the first amino acid
residue displayed in figure 2 of the paper by Kerem et al.
should have been K (for lysine) instead of L; the N and
the CF(AF) sequences were also mislabeled. The cor-
rect sequence should have read, “KENIIFGV” for N and
“KENIIGV” for CF(AF).
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Fourth Annual AAAS Arms Control Colloquium
Science and Security

Advances and
the Arms Control Agenda

November 16-17, 1989
Capital Hilton Hotel @ Washington, DC

Sessions on:

Eﬂ EUROPEAN INSTITUTE o« TECHNOLOGY

INVITATION FOR RESEARCH PROPOSALS

THE EUROPEAN INSTITUTE OF TECHNOLOGY invites research
proposals to be funded in 1990.

The European Institute of Technology is an industrial consortium
for research and higher education, organized by several leading
international corporations. It seeks to strengthen innovation in

U.S.-Soviet Relations ® Conventional and Theatre
Nuclear Forces in Europe ® The U.S. Strategic Triad
® The Future of SDI @ Proliferation of Ballistic Mis-
siles ® Control of Chemical Weapons

Speakers include:
Congressman Les Aspin ® Alexei Arbatov @
Alexander Konovalov ® Randall Forsberg @ Sheila
Buckley ® Matthew Meselson ® Horst Telchik

For more information, write:

Raymond Orkwis, AAAS Arms Control Colloquium
American Association for the Advancement of
Science, 1333 H Street, NW
Washington, DC 20005
(202) 326-6490

Europe by increasing the effectiveness of industrial and university
research and by forging a stronger industry-university partnership.

In 1989, the initial year of the EIT programme, 34 preliminary
proposals from universities and institutes throughout Europe were
chosen for Phase I funding. Following their elaboration and evaluation,
the EIT announced on 4 July 1989 that nine had been selected for
Phase II funding, representing a total of four million ECU.

In 1990, the EIT will fund research in the areas of information
technology, materials technology and biotechnology/pharmacology.
Researchers at European universities are invited to submit brief initial
proposals for original research in any of these areas. The proposals
will be reviewed by referees and panels of experts and some will be
selected for further elaboration, with Phase I funding of ECU 5 000
to 10 000. A few of the resulting detailed proposals will then be
selected for Phase II funding of as much as ECU 250 000 annually

for three years.

Initial proposals should be submitted by 15th November 1989.
Instructions for preparing the proposals can be obtained from:

European Institute of Technology
Palazzo Diamanti - Via Noris 1 - 37121 Verona (Italy)
Telephone: +39-45-800 6433 - Telefax: +39-45-800 1225
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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 Science;

(il) 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;

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

(iv) the databank identifier codes for se-
quence or coordinate data.

It is assumed that all those listed as au-
thors of a work have agreed to be so listed,
have seen and approved the manuscript, and
are responsible for its content.

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

29 SEPTEMBER 1989

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.

Conditions of Acceptance

When a paper is accepted for publication
in Science, it is understood by the editors
that (i) any materials and methods necessary
to verify the conclusions of the experiments
reported will be made available to other
investigators under appropriate conditions;
(i) sequence and crystallographic data will
be offered for deposit to the appropriate
data bank and the identifier code will be sent
to Science; and (iii) the paper will remain a
privileged document and will not be re-
leased to the press or the public before
publication. If there is a need in exceptional
cases to publicize data in advance of publica-
tion, 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 Science 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 paper in ques-
tion 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 ofter useful
additional information. Minor issues should
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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
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
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reference only one time. References that are
always cited together may be grouped under
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 returned to the author without review.
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 or figure part and $300 for each
additional figure or figure part to help de-
fray the cost of obtaining color separations.

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 cor-
rected galley proofs from the authors. Pa-
pers with tables or figures that present prob-
lems 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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